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Gas Blast Furnaces. 


Any one at all familiar with shops and 
manufacturing processes appreciates the im- 
portance of having at hand some means of 
applying heat to steel, which is to be forged 
or tempered, in such a manner as will admit 
of its absolute control, and, as the character 
of the machinery used isimproved, the import- 
ance of this point becomes more and more 
clearly appreciated. A few days we 
visited a shop near this city which is devoted 
to the production of furnaces adapted to 
widely varying uses, by which gas as a fuel 
is utilized, and the heat produced controlled 
in such a manner, applied so effectually to 
the work to be done, and with so little waste, 
either of heat or fuel, as seemed to leave little 
if anything to be desired. 

Furnaces constructed here have been for 
some years in use in the manufacture of jew- 
elry, watches, watch cases ; in the U.S., and 
many foreign assay offices and mints ; bank- 
note engraviug establishments, etc., and this 
has very naturally led to the designing and 
building of furnaces especially adapted to 
use in machine shops and for general manu- 
facturing purposes other than those named. 
Some types of these are represented by the 
engravings on this and the following page. 

The system employed depends upon a blast 
of air, which is supplied preferably from a 
force blast blower, suchas the ‘‘ Root.” The 
gas does not pass through the blower, but is 
drawn in to the burner and mixed with the 
blast by induction, and on much the same 
principle as is employed in inject- 
ors. The proportions of nozzles 
have been fixed as a result of 
much experience, so as to secure 
the best possible results in points 
of effective heating and economy 
of gas, and means are provided 
whereby the relative quantities of 
air and gas can easily be regu- 
lated. The same general princi- 
ples of construction are followed 
in all the furnaces shown, and the 
principle is most plainly shown in 
the engraving of the melting fur- 


ago 


nace shown on this page. 

The air comes through the pipe 
F, it being preferable to take it 
from below, because in this way 
the filling of the pipes with gas 
when the fan temporarily stops is 


avoided. Gas enters through the 
pipe @, the gas and air being 


mixed between the junction of 
these two pipes and the furnace, 
after which it enters the distribu- 
ting ring C, and from thence by 
the burners D to the furnace, 
which it enters through — 
in the lining and at a tangent, 
that when the gas is ignited =. 
flames can be seen whirling rapid 
ly around the interior of the fur- 
nace. The linings are made 
heavy, to secure durability, and 
are firmly bound together by iron 
bands and clamps. 

The combustion chamber con- 
sists of the bottom (a) and the 
cylinder B, both firmly secured 
to the distributing ring C. The 
burners (D) penetrate the bottom lining, and 
are so made as to be easily detached and 
placed when necessary. 


re- 


in position by the iron platform Z, which is|it does so is lifted by the action of cam sur- 


easily dropped down to replace the lining. 
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faces, so that if the cover is turned either way 
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out removing the cover, and the smaller cover 
T closes the feed hole. The crucible stands 
upon a conical fire-brick support, which is 
easily replaced, and, in of an accident 
to the crucible, the metal runs out through a 
channel formed in the bottom of the chamber 
(a) into a drip-pan, this same channel afford- 
ing an outlet for the products of combustion. 
If the top of the furnace be closed up tight, 
all the products of combustion must pass out 
at the bottom, and the greater heat will be 
concentrated there; while if more opening be 
left at the top the heat will be drawn up- 
wards to a greater extent. This furnace is 
adapted to black lead crucibles No. 20, and 
consumes about 200 feet of gas per hour. 
An idea of its efliciency can be gained 
from the fact that during our visit to the 
factory we saw 32 pounds of pure copper 
melted in one of them in 284 minutes, start- 
ing with a cold furnace, and a second charge 
of 80 pounds, put in after the furnace was 
heated, melted in 16 minutes. This was done 
without special effort or preparation, and the 
copper was thoroughly 
into ingot moulds. This furnace is used for 
gold, and brass, and also for 
making tests and smaller melts of iron, steel, 
glass, etc. Various sizes are made, and every 
part is interchangeable and easily replaced. 
In one of the smaller sizes (the No. 2) we saw 
melted in a crucible 

starting from a cold furnace. 

The gas forge shown at top of page is for use 
in a machine shop or other place where such 
heating is to be done as is usually done in an 
ordinary forge. 


case 


o 
melted and poured 


silver, Copper 


copper in 4} minutes, 


The distributing 
ring is in a vertical instead of a 
horizontal position, and the 
flames whirl around the interior 
of the furnace and about the bar 
or other 
Both ends may 


piece to be heated. 
be left open as 
shown, as for heating in the mid- 
dle of a long bar, or the back 
may be closed when short pieces 
or the end of a long bar is to be 
heated. A small 


pipe is seen 
leading from the gas pipe, the 
end of which enters the lining, 


and, by leaving the stop-cock in 
this pipe slightly open, a small 
jet of gas is always burning in 
the furnace, which 
light it when wanted, so that it 
is only necessary to turn on the 
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Gas BLAst FURNACES. 


The cover // is attached to a sleeve, which is | it is lifted clear of the top of the furnace. 
is sufticiently 


fitted to the standard A in 


such a manner 
The bottom is held that the sleeve can turn upon it, and as large to admit of feeding the crucible with- ' 


The feed-hole in the cover 


pressure of air and gas. The 
circular fire chamber is 6 inches 
diameter and 4 inches from front 
to back 
S38" 
There 
the case of the melting furnace, 
and they directed that 
direct contact of the flames with 
the work is avoided. 


The front opening is 
x34 
as in 


the back opening 24 
are three burners, 


are so 
Thus per- 
fect combustion is steadily main- 
tained, the work is quickly and 
evenly heated, and oxidation re- 
duced to the minimum. The 
degree of heat is under perfect 
control, and can be made to suit 
the work in hand. We saw a4 

square bar of iron heated to red- 
ness in 14 minutes, and to a weld- 
heat in 24° minutes. A 
number of differently shaped pieces of various 
sizes were heated, all in the most satisfactory 
manner, and quickly. A 


ing 


very number of 














these forges are in use in some estab- 
the names of 
familiar to our readers, and are prov- 


lishments, which are 
ing entirely satisfactory. 

The muffle furnaces are principally 
and heating for 
tempering, large dies, cutters, springs, 


used for annealing 
small work in boxes, or any steel work 
requiring a uniformity of heat without 
flame. 

The muffle is enclosed by a fire-clay 
chamber conforming approximately to 
the shape of the which fits 
snugly into a recess in the front lining, 
upon a ledge in the 
lining. The back of the muffle 
covered by a fire-brick slab, which fills 
out the back entrance, and is secured 
by an iron plate which presses the slab 
the mufile 


mufile, 


and rests back 


is 


tirmly against the back of 
by means of wing auts. 
The burner is similar to that of the 
melting furnace. Three burners pro 
ject into a ‘‘ well-hole 
horizontally, and at an angle by which 
a rotary motion is imparted to the 
flame. From this ‘‘ well” the heat is 
forced into the space surrounding the 
muflle, and its equal distribution is 
secured by the shape of the lining. 
There are many different sizes, and 
with a variety of shaped mufies, the 
lining in each case being adapted to 


” near its bottom 


secure the best possible results from 
the muffle used. All that been 
said to efficiency, economy, 
perfect control of the other furnaces, 
applies equally well to this one, of 
course, and tests which we have wit- 
statements of 


has 


as and 


nessed, as well as the 
those who have them in use, 
strate their adaptability to the uses for 
which they were designed. They are 
so made that the mufile is very easily 
removed and replaced. A great many 
forms of furnaces are made, many of them 
by the manufacturers, 


demon- 


for special purposes, 





the American Gas Furnace Co., 80 Nassau 
street, New York city. 
- Re 
Twenty-four Inch Planer. 

We illustrate by two views a 24” planer, 
recently brought out by the Lodge & Davis 
Machine Tool Co., 

Cincinnati, Ohio. 


The cuts show it to 
be of heavy and sub- 
stantial proportions, 
and it is only 
sary to say that it has 
all the feat- 
ures usually found on 
machines, in- 

high belt 
a feed which 


neces- 
modern 


such 
cluding 
speed . 

released and runs 
friction after 


is 
without 
doing its 
has a range of +}, to 
$" at a all 
motions of the saddle, 


work, and 


stroke ; 


head or platen are 
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Gas MUFFLE 
work without position of dogs. 
Rollers are provided on the dogs, by which 
the usual friction and wear at these points 
are avoided. Slides of the platen are 13$” 
apart from center to center, and have im- 
proved automatic oiling arrangements. 
Shafts are of steel, and the boxes are filted to 
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FURNACE.—SEE PAGE 1. 


Holes are provided in the pockets, by means 
of which work of extra length may be fast- 
ened to the platen; and on the back side isa 
rack for keeping bolts, which will be found 
a convenience. The planers are built in 
three sizes—24", 32” and 38’, and with any 
length of bed desired. 
——— +aipe 
Cotton Production in Russia. 


According to private advices to the 
Boston Journal of Commerce, the cultiva- 
tion of cotton has been begun in the 
Trans-Caucasian districts of Russia upon 
an extensive scale. It has been found 
that the plant can be grown profitably, and 
now there are sixty-one villages in the 
district where the industry is carricd on. 
Seed has been imported in large quantities 
from the United States, and is distributed 
freely to the farmers, who are otherwise 
assisted by the Government in their work. 
The yield to the acre is about 190 pounds 
of lint, and it is raised at an average cost 
of 5.4 cents per pound. The Govern- 
ment has also imported and_ erected 
American cotton gins and baling presses 














side of the machine, 
and which the 
table can be run forward for examination of 


controlled from either 


an arrangement of dogs by 


the bed their envire length. Each shaft, with 
all its appurtenances, can be taken out intact 


in case it is desired to take the planer apart. 


TWENTY-FOUR INCH PLANER. , 







for the use of the planters, who, it is said, 
have agreed to deliver the cotton when har- 
vested ata fixed price. Thirteen companies 


are now organized for the purpose of 
conducting the cultivation of cotton in 
this district, and warehouses are in the 
process of erection, in anticipation of a 
large business. Is it possible that 
American planters should have reason 
to fear a new competitor ? 
es 


Tapers—Measurement—Soft 
Centers. 


By JARNO. 





Would any lathe maker deliberately 
put ten different tapers in spindle- 
holes? We may not be able to tell 
just how such a thing as having so 
many tapers really did happen, yet I 
prefer to call it a happening, and not 
a purpose. There is a legend to the 
effect that a maker of harrows, for 
fear that they might be repaired by a 
country blacksmith, put in them 
half-inch bolts having nine threads to 
the inch. Gascon says that such a dis- 
turber, in order to complete his me- 
chanical education, might well go to 
that mysterious country in which is 
everlasting summer accompanied by 
severe droughts. I do not quite un- 
derstand Gascon’s meaning ; probably 
it is that the harrow maker should be 
pulverized under one of his own har- 
rows. If there be in the world a 
lathe maker who would purposely 
add to the confusion of tapers, as did 
the harrow maker to the confusion of 
screw threads, I should say that there 
is at large one of Gulliver’s Yahoos 
by inheritance, intensified by culture, 
and I would recommend that a mis- 
sionary convert him in a converter. 
There are moral taints, as well as phys- 
ical, that can be eradicated only by 
an ultimate chemical change like unto that 
which is made in the retort of nature. 

In making the supposition that the great 
number of tapers came not by intention, we 
must be expected to show how they might 
have come by accident. I suppose that the 
lack of a plug or some other gauge for the 
taper was one of the first causes of a change 
from the assumed standard. The rate of 
taper of a reamer may be changed by wear, 
and especially by sharpening, if it not 
tested with a standard. Some of the changes 
may have come from inconvenient or imper- 
fect methods of measuring. One of these 
methods is seen in Fig. 1, in which the piece 
T is to be measured. The distance 2 is laid 
off, and the diameter at each extremity of the 
distance is taken by the calipers, the small 
diameter at 2 x, and the large diameter at 
NN. Now the difficulty of this method is, 
that it is not quite a detinite matter to m 
ure with the corners sy saliper nibs. Meas- 
urements as in Fig. 1, even when made with 
a vernier caliper, - be relied upon, and 
no doubt tapers were established by measur- 
ing with spring calipers before vernier cali- 


is 


as- 





pers were in socommon use asat present. In 
order to know that we are measuring accu 


rately, at the extremities of 2, 
that we be 


itis not enough 
» guided by marks upon 7’; a bet- 














NoveMBER 14, 1889] 


AMERICAN 


MACHINIST 





> 








ter way is to put a caliper guide in the tool” 
post of a lathe, hold 7 on the centers and 
move the carriage the distance xz between 
two measurements. I have seen the distance 
between measurements laid off along one side, 
as at y, instead of along the center line z ; 
this is not quite exact. A variation may have 
come from changes of the reamer in harden- 
ing. It is not many years since reamers were 
put to use almost directly from the hardening, 
the only sharpening being that given bya 
few strokes of an oil stone. Nowadays, 
reamers are ground, and inaccuracies from 
hardening need no longer exist. 

An excellent gauge and an accurate method 
of making it may be understood from Fig. 2. 
The accuracy of this gauge rests upon a prin- 
ciple by which we can measure an angle as 
accurately as we can measure a diameter. 
Two disks a and # are made of such diameters 
and are placed at such a distance apart, that 
two straight edges, S S, touching each disk in 
two places at the same time, shall make with 
each other the required angle No depend- 
ence is placed upon measuring with sharp 
corners, as in Fig. 1, and there is the same 
certainty that the disks are just touched by 
the straight edges as there is that the disks, 
when being measured, are touched by the 
nibs of the caliper. A gauge for an angle is 
also a gauge for a taper. Fig. 2 is of the 
angle that makes the taper one in twenty, or 
six-tenths inch to one foot. The straight 
edges should be not only of the correct angle 
with each other, but they should also be of 
the right distance apart. Let us have them 
one inch apart at the ends DJ. The circle } 
is of such a diameter that a straight edge D J 
that touches 3, and is square with the center 
line # F,, will also just touch the ends D J of 
the straight edges S S when D J are one inch 
apart. The diameters of the disks and their 
distance apart is shown in the figure. The 
gauge is for No. 8 Jarno taper, .8” at the 
small end, 1” at the large end, and 4” deep. 
The body @ hasshoulders ZZ, against which 
the straight edges are held. The rib /7along 
the middle of the gauge forms a rest for 
pieces that are being tested. Holes O O are 
through the body of the gauge to let in light, 
so that we can tell whether a piece fits. For 
any other size, or number of taper, the diam- 
eters of disks and their distance apart can be 
tigured from those given in the cut, by direct 
proportion ; that is, multiply by the number 
of the required taper and divide the product 
by eight. 

In closing, I quote from Gascon, who, when 
he speaks, shows considerable spirit and gives 
some facts. One that has other qualities 
mingled with spirit we may like; but one 
that does nothing but show spirit we like 
to avoid. Much eagerness and little vigor 
may not make a good combination. 

‘After years of trial, I abandoned soft 
centers ; if I were to go back to them, I should 
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the point of the center would be thrown off 
to the floor. Seldom if ever did the angle of 
the center come right, after taking off the 
first chip, then one or more chips followed, 
at each the center becoming shorter. Often 
a file finish succeeded the turning—the sensa- 
tion in seeing a workman file a center is very 
like that caused by a dentist that is filing 
one’s tooth. After a soft center is turned, 
there is no certainty that it will remain true ; 
for fear that it may be out of true, a too care- 
ful workman may turn it when it does not 
need to be turned. Too often have I seen a 
workman anxiously look at his lathe-center 
and then at his foreman ; he was anxious be- 
cause his turning tool had caught or because 
the dog had struck the tool-post. A soft 
center too easily springs out of true, being 
hardly stiff enough to stand the pressure of 
the dog in driving for a heavy chip. At last 
I changed to hard centers. If anything hap- 
pens to a hard center, the hap is a break, 
which leaves no doubt in the workman’s 
thoughts, as to what is to be done. A live 
center breaks no oftener than a dead center, 
which very seldom breaks. My live centers 
are now ground in their spindles by a device 
that is held in the tool-post, the grinding 
wheel being driven by a rubber roll that 
bears on the cone. The cone is put on its 
quickest speed and the back gears are in, 
so that the emery wheel shall turn fast and 
the center slowly. The centers are shaped 
like Fig. 3, the part & being turned below J/, 
before hardening. Only the part / need be 
ground in the lathe spindle.” 


—— ape — — 
Classes for Practical Instruction at 
Boston. 


Something less than a year since, we re- 
ceived a letter from James Duncan, Secre- 





have the nightmare. While I was using 
them, they were trued up in their own live 
spindles, nearly every time that pieces were 


to be accurately turned. It was a close job 
to adjust the turning tool so as to cut at the 
point of the center. Oftentimes the center 
would try to ride on the top of the tool, and 


|tary of No. 1, of Boston, N. A. 8. E., in re- 


gard to a night school for engineers, started 
in that city under the auspices of the Wells 


(SEE P 


Memorial Institute. We have recently re- 
ceived another letter from Mr. Duncan, and 
as this letter tells its own story, we publish 
as much of it as directly relates to the sub- 
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TAPERS.—SEE PAGE 2. 


ject we wish to notice. It is always a pleas- 
ure to hear of or from men who are trying 
to pull themselves upward in the way indi- 
cated inthis letter. In these times a man 
who does not progress is sure to go, relative- 
ly, backward. We advise every stationary 
engineer who finds it possible to connect 
himself with a school of this kind to do so; 
the value of systematic study in the line of 
one’s work cannot be overestimated. Our 
correspondent writes: 

Last December I wrote to you giving an 
account of the starting of a class in steam en- 
gineering by Massachusetts Association 
Stationary Engineers No. 1, of Boston, with 
the generous assistance of the Wells Memo- 
rial Institute, who gave us the services of 
Professor Peabody, and whose report of the 
success of the experiment you will find on 
page 18 of the annual report of the Wells 
Memorial Institute which I forward to you. 
I recognize that a good deal of the success 
in regard to the number attending was due 
to the notice in the AMERICAN MACHINIST. 
Robert Treat Paine, Esq., brought the report 
of Professor Peabody to the notice of the 
trustees of the Lowell fund, and so interest- 
'ed them that they donated money enough to 
pay the professors for the classes in the en- 
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it was 

notice 
of the 
and I am 
educational 


that 

when the 
MACHINIST, 

appeared ; 


closed circular. 1 
a fortunate day for us 
in the AMERICAN 
New York class, 
sure your interest 


must say 


in such 


matters will prompt you to help us now 
as you did then. 


The circular relating to the school shows 
that there will be a class for carpenters, one 
for machinists and engineers, one for electri- 
These 
classes will meet on different evenings, so it 


cians and one for stationary engineers. 


appears that students may join more than one 
class. The circular concludes as follows : 

Tickets may be obtained (free of charge) 
on application, on and after Nov. 4th, to 
Superintendent, to whom all inquiries should 
be addressed, at office, 987 Washington st., 
between 9 A. M. and 10 P. M. 

Professor Peabody’s report, to which ref- 
erence is made, is on the whole very satis- 
factory as to the class of stationary engineers 
last winter. 

a —_— 

It is always hard work to get ahead against 
popular sentiment. The managers of the 
proposed World’s Fairin New York have, 
no doubt, found that out before this. With 
great persistency, the Site Committee stuck to 
their determination to use part of Central 
Park. The popular feeling was strongly 
against this ; hence the work of raising the five 
million dollar guarantee fund has languished 


miserably. This is a fact that cannot be 
covered up by any amount of newspaper 
talk. 

This fund ought to have been raised 


within forty-eight hours after the opening of 
the subscription books. 

What a humiliating spectacle the frantic 
appeals 
poor working men and women to guarantee 
that first tive millions present. And, as if 
this were not enough, it is plainly intimated 
by some of the daily papers who present this 
appeal, that the subscribers may never be 


for one-dollar subscriptions from 


called upon to pay their subscriptions, and 
that, in any event, only one-quarter of the 
amount will be called time. All 
this for the first five million dollars required. 

A few business men declared 
confiscating the people’s playground. 


for at one 


in favor of 
What 
matters, they say, a few acres of the park ? 
Business will be increased from twenty-five 
to thirty-three per cent. 

What matters, to be 
sure, that the people 
shall be cheated out 
of their rights when 
more than hun- 
dred men will make 
money of the 


one 


out 
cheating ? 
But all the same, 
this intention to cheat 
the people has come 
very wrecking 
the Fair enterprise, so 


near 


far as New York is 
concerned, and the 
end is not yet. 
-—_>- — 
It is pointed out 


that workmen taking 
employment in Russia 






ee 
should insist on a written contract, other- 
wise they are likely to be unfairly dealt 
with, in case legal proceedings become 


necessary. 





Hawkins’ Gear Calculator. 


Any one, who has been much around a 
machine shop, knows that, in spite of the fact 
that most modern lathes have gear tables ac- 
companying them, problems relating to gears 
for cutting certain screws, not provided for 
by the tables, are continually arising, and to 
many these problems are somewhat bother- 
some, notwithstanding their simplicity. 

The device which we illustrate herewith 
was gotten up by a shop man with the object 
of supplying something which every machinist 
could afford to keep in his tool chest or 
pocket, and which would. instantly solve all 
problems relating to gears used in cutting 
screws—either simple or compound trains. 

The instrument consists of two disks of 
hard firm cardboard, the smaller disk being 
placed on top of the larger one, and tixed 
in such a manner as to allow of its rota- 
tion, each disk being provided with gradua- 
tions by means of which the gears required 
for a given screw are read off. The outer 
circle of the cut represents the edge of the 
larger disk, and is equal to it in size, the edge 
of the smaller disk being represented by the 
other heavy line. Above the word ‘‘ simple” 
is a brass button, by which the smaller disk is 
rotated. The numbers 8, 4 and 5, preceded 
by the word ‘‘ screw,” stand for the number 
of threads per inch of the lead screw. The 
next row of figures (2 to 20), designated by 
the word ‘‘ threads,” stands for the number of 
threads per inch it is desired to cut, while the 
outer row from 10 to 100 represent the gears, 
these latter graduations being on the larger 
disk. 

In using the device the graduation corre- 
sponding to the number of threads on the lead 
screw, and the one representing the number 
of threads to be cut, are brought fair with 
graduations on the outer disk, the inner disk 
being simply turned round until the desig- 
nated graduations are observed to match. 

If the lathe have 5 threads per inch, and 
it is desired to cut 12 threads, the smaller 
disk would be turned to the position shown 
in the cut, showing that if 20 is used for the 
driver, 48 (the number of the graduation 
which matches with the figure 12) is the 
number of teeth for the driven gear. If either 
of these gears is not at hand, the smaller 
disk is turned until two other graduations are 
matched, indicating two other gears, which 
will always be in the same proportion. The 
calculator also indicates in the position shown 
by the cut the gears for cutting other threads 
with the same lead screw (5), and driver (20). 

For instance, if 11 threads were wanted, 
the driven gear would be 44—if 114 threads, 
46. Fractions of quarter threads are pro- 
vided for up to 7 per inch, and half threads 
above that number. For compound gearing 
the opposite edge of the smaller disk is used, 
and the gears are indicated by precisely the 
same method, and by the use of the same 
graduations on the larger disk, but the opera- 
tion of matching the graduations is repeated 
for each pair of gears used in the train. 
Though intended primarily for use in com- 
puting gears, it is obvious that many other 
For 
instance, the size of pulleys for given speeds 
can be indicated, ete. A 
made for use in cutting spirals by which the 
necessary Calculations can be made without 
A coat of 
varnish is applied to the cardboard, to protect 
it and allow of its being cleaned, and all neces- 
sary accuracy is secured in their construction, 

Full instructions for use accompany each 
instrument. They are made by G. 8. Haw 
kins, 85 Vanderbilt st., Brooklyn, N. Y. 

———- +> 

Robert B. White, of Shrewsbury, N. J. 
says he has a way of indicating centers in 
stock to be turned that he tinds very useful 
at times. He takes a universal chuck and 
fits a center punch to just move freely 
through the plain hole in the chuck. Then, 
by putuing the chuck on the end of the shaft 
and driving in the center punch, the center is 
This he often tinds useful in the 
instance of sbafts not easily handled. 


problems can be solved by the device. 


similar device is 


the use of a table of tangents. 


’ 


indicated, 
In 
small shops, where no centering machine is 
used, Mr. White’s plan might frequently be 
employed to good advantage. 
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Stationary Engine Balancing. 


By W. H. Boorn. 


. 


In 
cult maiter to balance them very accurately 
in the horizontal plane both longitudinally 
and transversely, but this is not done, because 
of the enormous unbalanced vertical action, 
which is set up by the revolving counter- 
weights necessary to complete balance. 
This action detrimental to the track, 
especially where the rails are light, and it is 
a cause of serious increase in bridge stresses. 
The arrangement of balance weights in the 
locomotive is, therefore, very largely a com- 
promise, and horizontal stability is some- 
what sacrificed to avoid too great vertical 
non-balance. 

In stationary engines, however, of the 
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balancing locomotives it is not a diffi- | 
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ring, acure might, perhaps, be effected by 
allowing the engine to run unbalanced in the 
horizontal plane, and such examples teach a 
designer that an engine which is apparently 
perfect may be the reverse of satisfactory if 
placed in another building; and he may 
learn also that a horizontal engine is by no 
means to be described, as the writer has known 
it described, as a ‘‘vertical engine laid on its 
side.” Let us assume here, however, that 
something is to be said on the balancing of 
a horizontal engine which is intended to 
work on a good foundation. It has been 
said over and over again that the requisite 
procedure in such case is simply to fix a 
weight within the fly-wheel or belt pulley 
exactly opposite to the crank, and of a 
weight sufficient to balance the crank and 
such portion of the weight of the rod as rests 
on the crank-pin. For engines of moderate 
speed this is by no means a plan to be de- 
spised, for it offers facilities for stopping the 
engine at any partof a revolution, whereas, 
otherwise, the tendency is to stop shortly 
past the half stroke. Such a balance, how- 
ever, by no means indicates that the engine 
will run steadily, nor is it a steadier of the 
engine against horizontal twisting. Indeed, 
;such an engine, if loose on its bed, would 
twist back and forth as though swiveled on 
a vertical spindle. 
| Before we can proceed, to adjust, or even 
|design a proper balance, we must know 
| what are the elements of disturbance with 
| which we are called upon to deal. First of 
| these we have the crank, then the pin, and 
|the weight of the rod on the pin. These 
constitute the revolving weights, and can be 
4balanced vertically by a weight of equal mo- 
/ ment placed opposite the crank, but we shall 
see later that they require something further. 
The remainder of the disturbing influence 
is the piston, rod and crosshead. These 
move only in the horizontal plane, and can 
| be equilibrated in that plave, and in that 
| plane only, by a weight set opposite the 
crank in the fly-wheel. These reciprocating 


parts cannot be balanced vertically, and this 
| is not called for in the present case of an en- 
| gine on a good foundation. 
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HAWKINS’ GEAR CALCULATOR. 


horizontal type, the effect of this latter ac- 
tion is of no account where the engine stands 
upon a solid foundation of mass sufficient 
to withstand the repeated impulses of a re- 
volving counterbalance without vibration. 
Cases, however, have occurred where it has 
been found impossible to work an engine on 
a second floor, where there was no founda- 
tion weight; for the repeated impulses of the 
counter-weight would set up such serious 


vertical vibrations as to endanger the safety of | 


the floor beams as well as prevent the action 
In such an event occur- 


of other machines. 





| So far as regards the turning effort on the 
crank, the piston and its connections do not 
exert any force, for they preserve a uniform 
level. It is clear then that we have placed a 
total weight opposite the crank, which is as 
much heavier than the revolving parts as the 
weight of the piston, rod, ete. Consequent- 
ly such an engine always tends to stop with 
the crank vertical, and there is a tendency 
for the engine to run slow during the half 
revolution of the crank from the up vertical 
position to the down, and equally so an op 
posite tendency, as the crank is rising, owing 
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to the downward weight of the extra balance 
bob. 

Expedients will suggest themselves to the 
designer to counteract this tendency, as, for 
example, when the air pump is driven by an 
eccentric, or by a drag-link connected crank, 
when the lift stroke of the pump is made to 
coincide with the period of downward revo- 
lution of the balance weight. So far, how- 
ever, we have only secured a balance hori- 
zontally in the longitudinal center line of the 
engine, and it now remains to adjust the 
transverse equilibrium. To understand this, 
refer to diagram Fig. 1, representing in plan 
a single horizontal engine. To balance such 
an engine in the faulty way described 
would require a weight at @ opposite the 
crank, and equal in moment to the whole 
moment of the disturbing forces. Now it is 
clear that, as the engine revolves, there will 
be a tendency to twist the whole machine to 
and fro about some point, as c, midway be- 
tween the disturbing forces. 

How can this twisting action be prevented? 
Very simply. We may add another crank, 
as shown by the dotted lines, and witha 
weight at its crank-pin, such as to be just 
the equal of the working crank; then, by 
doubling the weight @ in the fly-wheel, a 
perfect horizontal balance will be attained, 
wholly free from twisting tendency. This 
plan suggests, in fact, a pair of engines with 
cranks on same side, and we would here take 
occasion to remark that, when not considered 
necessary to place the cranks of a pair of 
engines at right angles, a very effective and 
useful arrangement isto place the two cranks 
as in the diagram, with an exactly opposite 
balance weight, asata. A pair of engines 
with cranks placed opposite is always in per- 
fect standing balance, but is exposed to 
enormous twisting moments, and cannot be 
looked upon asa good mechanical piece of 
work. 

For a single engine, however, such a plan 
as this second crank would be pedantic and 
costly, as well as inconvenient and wasteful 
of room. Can we not then modify the ar- 
rangement whilst retaining the principal? A 
little study shows us that we can. In the plan 
we may see we have three separate weights 
revolving in three distinct planes—the two 
outer weights, the cranks, moving in one 
direction, and the central weight a, moving 
in the opposite direction. We must there- 
fore adhere to this idea, and we will consider 
first that one outer weight revolves in the 
plane of the crank-pin. The crank itself we will 
balance by a tail, as B, exactly opposite, and 
to this tail B we will adda further weight 
to balance the pin, rod and piston, etc., 
which move in the plane of the crank-pin 
center. We have now exactly balanced the 
crank and have moved the weight a to B, 
but we still have B revolving in a different 
plane from the crank-pin. We cannot place 
B exactly in the plane of revolution of the 
pin center, because, if we did, it would 
strike the connecting rod every revolution. 

We now require a third weight to repre 
sent the dotted crank, and this third weight 
we will place at D, and we have the combi- 
nation of two outer weights balanced by an 
intermediate weight B. Now B will have to 
be as heavy as the sum of Y) and #in addi 
tion to the weight of the crank, and we must 
know the weight of J first. 

Assuming D to revolve in a radius equal to 
the crank radius, we must so proportion D that 
D X< wis equal to E x y, that is, each dis- 
turbing weight is inversely as its distance 
from the plane of revolution of the balance 
weight B. Now we know #, and the de- 
sign of the engine fixes 2 and y, therefore 
EXxy 

z 


D: Expressed in the form of a 


rule. 

(To tind the balance weight in a fly-wheel 
which is required to balance an engine with 
a fan-tail crank, find the total weight of 
moving parts from the piston to the crank- 
pin inclusive. Multiply this by the distance 
between the crank-pin center and the center 
of the fan-tail balance, and divide the prod 
uct by the from the center of 
fly-wheel to the fan-tail. The quotient is the 


distance 


| weight of the balance ) if fixed at the same 


radius as the crank-pin. If fixed at any 
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greater radius, as is usual, decrease the 
weight as found as the radius increases.) 
Thus, at double the radius of revolution, D 
would be halved. 

Now the weight B must be equal to the sum 
of the weights # and D plus the weight of the 
crank, #, Band D being assumed as revolv- 
ing at the same radius. PB being thus fig- 
ured out may then be actually made heavier 
or lighter, according as its center of gravity 
revolves in a less or greater radius than the 
crank-pin. The balance by fan-tail is the 
surest and best method of eliminating twist- 
ing moments, the only unbalanced forces 
then existing being the vertical action of the 
supplementary weight D, and the same of 
the excess of weight B above the revolving 
weights concentrated at the crank-pin. This 
excess weight is equal to the sum of the 
rectilinear moving parts of the engine and 
the weight D. 

Exactly the same method of calculation is 


applicable to the case of a pair of en- 
gines with cranks at right angles. Such 
calculations lead to the finding of two 


weights, d, d’, to be placed in the fly-wheel, 
as in Fig. 2. If desired, however, a single 
weight k, equal to the sum of the weights 
d, ad’, may be used instead. This weight * 
must then lie on a line joining d, d’, and 
when d and d’ are of different weight, as 
they would be ina compound engine, then 
k& will lie nearer to the bigger one, and di- 
vide the line d — d' into segments, such that 
dX az=d Xe. Having located k with 
these proportions, its position may then be 
anywhere on the radius 0 JN, so long as its 
weight is made to vary inversely as its ra- 
dius of revolution. For simplicity in calcu- 
lation it is always best to figure everything 
on the assumption that every weight revolves 
in the same radius as the crank-pin. By so 
doing, 4 is found with ease and accuracy, 
and can be finally fixed 
to suit the chosen radius, 
which may be double, or 
even quadruple the crank | 
radius. | 

The points to be borne in 
mind are: Ist, that for bal- ¥ 
ance in the longitudinal di- 
rection of motion, the prod- 
uct of the disturbing weights 
by the radius of their revo- 
lution must be equated with ; 
the product of the balance 
weights by its radius of rev- ” 
olution. 

2nd, that a 
truly horizon- 
tal balance, or 
one in which 
there is no ten- 
dency to twist- 





crank balance is not used, there may be 
considerable practical difficulties in the 
way of accurate balancing of horizontal 
forces. 

It is apparent, also, that, for engines to be 
run on an upper floor, the balanced crank 
affords the best means of equilibration, for, 


when balanced in the wheel to the standing ' 











Modern Locomotive Construction. 


By J. G. A. MEYER. 





ONE HUNDRED AND FourtTH PAPER 








| Fig. 599 represents the spring gear for the 
| driving wheels under an eight-wheeled pas- 
senger locomotive, with cylin- 
ders 17 inches diameter and 24 
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ing, or, as usu- 


Frame 





ally termed, 
wriggling, can- 
not be obtained 
where the 
disturbing 
weights are 
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563 ; of B, in Fig 564, and of C, in Fig. 565. 
Figs. 561, 562 show separate views of the 
equalizing lever #; and Fig. 560 shows 
separate views of the lever fulcrum D ; all 
of these are made of wrought-iron. 

In this design the lever fulcrum is bolted 
to the frame with two bolts, but we believe 
it to be better practice to fasten it with four 
bolts, whenever the design of engine will 
admit that number of bolts. The central 
slot in the equalizing lever is cut sufliciently 
large to allow the lever to vibrate around the 
gib or key through the lever fulcrum. The 
equalizing lever is connected to the springs 
by the link hangers B, B, passed through 
the slots in the springs, and in the ends of 
the equalizing lever ; the outer ends of the 
springs are connected to the frame by the 
link hangers A and (; the springs and 
equalizing lever form a system of levers free 
to turn about their respective fulerums. 

Fig. 566 represents the driving-wheel 
spring gear for a ten-wheeled engine. The 
only difference between this spring gear and 
the one shown in Fig. 599 is that the fermer 
has one more spring and equalizing lever on 
each side of the engine than the latter. 

These springs support the greatest portion 
of the weight of the engine ; a smaller por- 
tion is supported by the trucks 
wheels, driving-boxes, 


; the axles, 
spring saddles, and 
springs are supported directly by the track ; 
the side rods, a part of the main rods, part 
of the eccentric rods and the eccentrics are 
also directly supported by the track ; and 
these weights subtracted from the weight 
on the driving wheels will give the load on 
the driving wheel springs. 

The purpose of the equalizing levers is to 
distribute the weight equally on the driving 
axles, also to reduce the effects of shocks 
by the and allow the 
wheels to adjust themselves readily to any 

unevenness in the track with- 

out throwing an undue strain 
the and 
parts of the locomotive. 
will readily that 
when one receives, 
through the unevenness of 


caused rails, to 


on other 


It 


frames 
be seen 
wheel 


the road, a shock, it is im 
mediately transferred to the 
spring; a part of this shock 
will be transferred through 
the outer spring hanger to 
the frame, and the other 
part will be transferred to 
the equalizing lever, and 
from thence 
thrown on the 
next spring; or 
iin, if one 
spring becomes 
momentarily 
burdened by an 
of 
the engine, the 
equalizing lev- 
will imme- 
diately transfer 
a part of this 


agi 


oscillation 
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balanced by another weight revolving in 
a different plane, but that a third supple 
mentary weight may be added, as shown, by 
which perfect balance can be effected. 

3d, that, when a fan-tailed crank is used 
asa balance, and the distance from it 
crank-pin center is fairly short, the use of a 
supplementary the may 
often be dispensed with as hardly necessary 
to a practically correct balance. 

With these points before us it is easy to 
see that, with large engines in which the 


to 


weight in wheel 


balance 


required in this class of engine, 
there is set up atendency to rock transversely 
by the up-and-down pressure of crank and 
weight being, though opposite, some dis- 
tance apart on the floor, whereas the bal- 
anced crank is so near the disturbing force 
that is applied at the crank-pin, that the 
lever arm of the alternating couple is too 
short to be of serious account. In our next 
I will show a practical method of dealing 
with the question as it affects large belt or 
rope-geared mill engines, 











on the driving-boxes, and the manner of plac- 
ing the springs on the saddles, have been illus 
trated in Figs. 308, 504 (fifty-third paper). 
In the illustrations before us we have only 
shown the center lines S S, of the spring sad- 
dles. 
the most common one used for eight-wheeled 
engines 4 feet 84 inches gauge ; a few build- 
ers make changes in the minor details, but 
A, 
separate 
views of the hanger A are shown in Fig. 


This design of spring gear is probably 


the design as a whole remains the same. 
Band C are the spring hangers ; 


load to the next wheel, thereby distributing 
the effects of the shock among all the axles. 
If, on the other hand, an equalizing lever is 
not used, the whole effects*of the shock must 
be resisted by one spring, and this spring must 
be made strong enough to enable it to do so ; 
must be made 
heavier than it need to be with an equalizing 


consequently the spring 
lever; but making the spring heavier will 
also reduce its elasticity, which, in turn, will 
greatly increase the danger of breaking the 


axle, saddle, spring hangers and_ spring ; 
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heavy springs will also make the riding on 
the engine very uncomfortable, and, in some 
cases, to such a degree as to be almost un- 
bearable. From the foregoing remarks we 
can readily conceive the advantages gained 
by the use of equalizing levers. 

In eight-wheeled passenger engines, and 
also in ten-wheeled engines, all the driving 
wheel springs are connected by equalizing 
But 
mogul and consolidation engines it is not 


levers. we will presently see that for 
practicable to connect all the driving wheel 
springs in this way. 

In determining the thickness and depth of 
the equalizing lever we generally find that 
design of the engine will establish the thick- 
ness. For instance, in many engines the 
pads which connect the boiler to the frame 
are placed at each side of the lever fulcrum 
D, and the nuts which fasten the pads to the 
boiler will be along one side of the equal- 
izing lever. Thereshould be at least 4 of an 
inch clearance between these ; and since the 
levers are generally made of a symmetrical 
form, it follows that the design and position 
of the pads will generally establish the 
thickness of the equalizing lever ; this thick- 
ness rarely exceeds 14 inch ; and for small 
engines, say with cylinders 9 inches in diam- 
eter, will sometimes be % of an inch. 

Before we can determine the depth of the 
equalizing lever we must know the load to 
which it is subjected. Take, for instance, 
the spring over the journal / in Fig. 599. 
The load on this spring will be equal to the 
pressure on the journal /’, one-half of this 
load will be transferred to the spring hanger 
A, the other half to the spring hanger B. 
In order to produce equilibrium, the force 
acting at the other end B, of the lever must 
be equal to that at B. The force at By, is 
equal to one-half of the reaction of the 
spring over the journal /’,, and this reaction 
is equal to the pressure on the journal 7’. 
This mode of reasoning shows that the press- 
ure on the journals will be equalized ; in 
oiher words, the pressure on the journal / 
will be equal to that on the journal F,. It 
further shows that the tension on each spring 
hanger is equal to one-half of the pressure on 
one journal, or one-quarter of the sum of the 
pressures on the two journals /’ and F, ; 
the tension on the fulcrum PD will be 
equal to one-half the sum of the pressures 
the two journals. Consequently the 
equalizing lever # must be considered as a 
beam loaded at the center, and freely sup- 
ported at the ends, the length of the lever 
being equal to the distance between the cen- 
ters of the spring hangers B and B,, and 
the load equal to one-half the sum of the 
pressures on the journals F and F,. Thus, 
for instance, if the pressure on each journal 
is 1,000 pounds, then the sum of the press- 
ures will be 2,000 pounds; the tension on 
each spring hanger will be 500 pounds ; the 
on the fulcrum JD will be 1,000 
pounds, and consequently the load on the 
equalizing lever will also be 1,000 pounds. 
In our next paper we will work out a prac- 
tical example. 


and 


on 


tension 
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Improved Index Centers, 


give an illustration of new 
index centers, made by the Kempsmith 
Machine Tool Co., Milwaukee, Wis. As 
shown, it rests upon a section of the platen 
of a milling machine built by the company, 
to which it is specially adapted, though, of 
course, it can be used wherever index centers 
are used. The spindle in the universal head 
can be depressed 20° below a horizontal line, 
and 5° beyond the vertical. The spacing 
worm is made in halves, toallow of adjust- 
ment for wear, and this adjustment can be 
made from without. A hole through the 
spindle allows pieces 1,';'' diameter to pass 
through, the hole being tapered to receive 
the same arbors as are used in the milling 
machines. The end of the spindle is thread- 
ed to receive a chuck. Three index plates 
are furnished, by means of which any divis- 
ion usually required can be made. 


With this we 


The foot-stock has a new and valuable 
feature, which consists in so forming the 
block that the center comes at the inside 


upper corner, where it is accessible either 








from the top or the side for any kind of cut- 
ters, enabling side milling to be done with 
cutters of large diameter, out to the end of 
the work, the cutter passing by the foot-stock. 
This feature enables the use of the smallest 
cutters to be largely avoided, and the effi- 
ciency of the machine is considerably in- 
creased, as will be perceived by those familiar 
with the subject. The head swings 10”, and 
the head and foot-stock together weigh 85 
pounds. 
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LETTERS FROM PRACTICAL MEN. 





Lathe Centers, 
Editor American Machinist: 

After reading Jarno’s first article on lathe 
centers, the same thought occurred to me 
that was suggested by Prof. Sweet, namely: 
Why did not the tool maker re-bore all the 
spindles instead of making collets? Or, if it 
be desirable to have the lathe centers re- 
paired in the tool-room, in which case 
collets might be necessary, it would still be 
better to re-bore the spindles, as there would, 
in that case, not be needed more than from 
two to four sizes, which would cover a wide 
range of lathe capacity. An objection to 
repairing centers in the tool-room is, that it 
is frequently found that lathe spindles have 
their center sockets slightly eccentric with 
their journals. This may be due to original 
construction, or to the journals wearing 
more on one side than the other. It is ob- 
vious that in such cases the center should be 
ground in its spindle, and 
marked. 

That Jarno may succeed with his lathe 
center reform, is a ‘‘consummation devoutly 
to be wished.” Possibly he may have some- 


its position 


tical working of the decimal system, the 
writer was amongst its opponents; in after 
years he was compelled to practice it in both 
the drawing-room and workshop; its superi- 
ority became so manifest that he prefers to 
practice it wherever the conditions will ad- 
mit of it. Instead of the proper remedy taken 
in small doses for the decimal fever, which 
your correspondent suggests, I would advise 
a more rational and practical plan for any 
person wishing to test the merits of the two 
systems, and that is to engage in the employ 
of a concern practically working them. 
After becoming familiar, if he does not con- 
cede the superiority of the decimal for con- 
venience and accuracy, he will differ from 
ninety per cent. of those that I have met 
with having similar experience. 

There are establishments where the two 
systems are worked with equal facility, and 
I believe I am correct in saying that the 
managers of those establishments give the 
superiority of the decimal their unqualified 


approval. It is true the vulgar fraction is 
exact. Here is one—3%j;—taken from a 


working drawing made by a competent per- 
son, and made necessary to complete a chain 
of dimensions. Of course to measure it con- 
veniently, it should be reduced to its deci- 
mal equivalent. 

You effectually dispose of the ‘‘ chestnuts” 
thirds and_ sixths, when you say the 
‘‘common division will not give one-fifth, 
and the argument seems as strong one way as 
the other.” 

The difficulty attending the general intro- 
duction of the decimal system which some 
apprehend, is more imaginary than real. 
Workmen generally are wary when dealing 
with figures; while 4 would excite no un- 
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thing to say in favor of larger centers before | 
he retires from the field. I am inclined to | 
think that the present sizes are rather too | 
small when the center isnew and long. I| 
have in mind a lathe which is sufficiently | 
heavy in most respects, but the centers are | 
entirely too small. The live spindle center | 
has been known to take a permanent bend | 
while a 12” hydraulic ram was being | 
turned. 

In using the lathe for boring, lathemen | 
generally do, and always should, use some | 
means to prevent the borings getting into 
the center socket. A hardened steel ‘‘dum- 
my” center, faced off even with end of 
spindle, would answer well; it would not 
only protect the socket from borings, but 
would at the same time prevent thoughtless 
workmen from mutilating the same. A hole 
could be tapped in the end of this ‘‘dum- 
my,” to provide for withdrawing it from the 
socket. 

There is much that might be said as to the 
‘‘use and abuse” of lathe centers; doubtless 
we shall hear from others on this. 


LENOX. 


Decimal Measurements, 
Editor American Machinist : 

Your correspondent, C. U. Reed, October 
24th, treats us toa repetition of the objec- 
tions urged by opponents of the decimal sys- 
tem against its general adoption in work- 
shops, which he frankly says are statements, 
and not facts. He evidently has had little 
experience with the practical working of the 
decimal system, and ignorant of the 
progress we are making in this direction. 

In former years, influenced by the opinions 
of older and more experienced persons, and 
before he had any experience with the prac- | 


is 


usual interest in many, its decimal equiva- 
lent .15625 would appear as a specter before 
them; but this figure fright disappears with 
familiarity. 

Your correspondent exposes the weakness 
of his case when he says an hundredth of an 
inch is too smail for use. If he will attempt 
to reduce a few square inches of surface to 
that extent by filing on a sultry day, I think 
he will appreciate what a sensible quantity 
it is. 

Were I to design a structure to be built in 
a shipyard, boiler shop, and I may add a 
great many machine shops, I would certainly 
not employ decimal dimensions, for the 
reason that they have no use for the refine- 
ment for which the decimal system is espe 
cially adapted. Onthe other hand, were I to 
design a special machine requiring great re- 
finement in action and dimensions, and 
allowed the discretion, I would unhesitating- 
ly use decimal dimensions—except for holes 
and screws—and select an establishment for 
its construction familiar with the practical 
working of the system, because I would feel 
assured that their facilities, and the training 
of the workmen, were adequate for the work. 
If there is any force in the arguments against 
the general adoption of the decimal system, 
it is the inconvenience a change of system 
would occasion. But this is exaggerated. 
It would, in most cases, be no more incon- 
venient than achange of character of work 
causes. I know a shop conducted hy an ex- 
cellent mechanic, doing a fair business in a 
certain kind of work, where the principal 
gauges are notched sticks. Now any other 
kind of work done there would cause some 
inconvenience, at least to the extent of other 
notches in the sticks, or other sticks notched. 

The opposition to the decimal system gen- 





erally proceeds from two sources, one is from 
that conservatism which grows with experi- 
ence and years, and the other from inexperi- 
ence, influenced by that conservatism. 

All reforms have met with opposition, 
chiefly because their success necessitates the 
obscurity or destruction of things to which 
many have become wedded. Destruction of 
the less fitted is the underlying principle of 
evolution. The course of progress is strewn 
with the wrecks of obsolete processes and 
systems. 

Let the decimalists continue the battle so 
courageously begun, and sustained by them, 
be encouraged by the results already accom- 
plished, for surely their system is growing 
in favor, and in use as well. 

DECIMAL. 


An Engine-Room Conversation, 
Editor American Machinist : 

The following little story I put at your 
disposition : 

‘*Say, John, the superheater is leaking.” 

‘* So? how did that happen?” 

‘*T don’t know just exactly, but as soon as 
the pipe became red-hot, the steam blowed 
out of the patch.” 

‘* H’m, didn’t you put on that patch?” 

‘‘ Yes; and tried the best I could.” 

‘‘ Well, tell me how you done it, and I 
may be able to help you.” 

‘“‘There ain’t much to tell about it. The 
pipe was cracked about 14” long, and badly 
burned. I fitted a piece of }’’ sheet-iron 
about 6’ long snug half around the pipe, 
filled in with red lead, and tightened the 
patch with three clamps. Whenthe job was 
done I turned on the steam, left it under 
70-80 pounds pressure for about one hour, 


and there wasn’t the slightest leak. But 
when I started the fire under it the steam 
temperature rose to about 900°, the patch 


commenced to leak so badly that I had to 
pull the fire.” 

‘‘And what are you going to do now?” 

‘‘T think I'll try litharge instead of red 
lead.” 

‘* Nonsense, my boy, just sit down and 
think matters over for a minute.” 

‘* What do you mean?” 

‘‘T think that red lead or litharge don’t 
agree together with a red-hot pipe. See, 
here I got an old, cracked elbow, we split it 
into halves, and now we got two crucibles. 
In one we put a little red lead, in the other a 
little litharge, and shove them in the boiler 
furnace. Now the iron is red-hot; we take 
them out, and we find no red lead or litharge, 
but a little dust or powder, and molten com- 
mon lead. Do you understand, now, why 
your patch didn’t hold tight? You use steam 
at a temperature of 1,200°, and lead melts at 
about 612°. Red lead (Pb., O.,) and litharge 
(Pb. O.) are protoxides of lead, and their 
fusion point is about the same as that of the 
latter, hence your failure.” 

A piece of sheet asbestos made a durable 
and tight joint. HERMANN Heyropt, 

**Catching Threads,” 


Editor American Machinist : 


In the issue of Oct. 10, “‘C. H.” inquires 
about throwing the nut out in cutting 


threads to return the carriage by hand. The 
rule you gave will not apply in all cases. I 
send you a rule I have tried for some threads 
lately, and it works well, and think it will 
work in cutting all threads. 

Multiply the distance between threads to 
be cut by a whole number, which will about 
equal the whole number of threads to be 
cut on the shaft. This number must either 
be a multiple of the threads per inch of lead 
screw, ora multiple of the denominator of 
the fraction which expresses the distance 
between threads to be cut; the product will 
be the run back the 
carriage, Which must be done while lathe is 
idle. 

Care must be taken to have the denomi- 
nator of the fraction, if there be one in the 
product, the same as the number of threads 
per inch of lead screw, or increase the frac- 
tion so it will be; for, if the fraction 


distance in inches to 


was in 
thirds, it would not do if the lead screw was 
4perinch. Below are some examples I have 
tried in the lathe; 
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Distance to 
run Car- 


Whole Number 
of Threads to 


Threads per 


Inch to be Pitch of 


Cut. Thread. be Cut. riage. 
2 14 _ 

13 § x F = 10 

ls #8 xX Y = itt 

= 5 — 5 

5 k x f = 9) 


In the first example the nut can only be 
unlocked at five inches, or a multiple of it. 
If this is of no account, throw it away. 

Joliet, Ill. E. J. BAKER. 

| We did not intend, in our answer, to give 
directions for fractional threads, 
but only for whole numbers. 
We may remark, in relation to 
the above, that the number cho- 
sen for the multiplier should 
always be larger than the whole 
number of threads to be cut, 
because some leeway must he 
allowed for starting in the cuts 
and taking up all lost motion. 
In the instances given by Mr. 
Baker the distance run back is 
fully equaled by the space oc- 
cupied by the threads to be cut. 
Things must be so arranged 
that the carriage, when run 
back, must pass over a whole 
number of threads on both the 
screw being cut and the lead 
screw, and, at the same time, 
allow sufficient extra space be- 
yond the end of the screw for 
adjusting the tool. | 


Recovering Babbitt Metal, 
Editor American Machinist: 


An easy method for recover- 
ing babbitt metal from dross 
is. to wash the dross with plenty 
of water in a fine meshed sieve; 
if in lumps, crush fine in a 
mortar before washing. 

R. T. ToRKELSON. 

Hatfield, Mass. 


Pumps Working under 
Pressure, 
Editor American Machinist : 

Regarding the query No. 
397, I have just been through 
the experience which fits the 
case, and therefore take the 
liberty of writing you. 

The ordinary piston pumps 
used for water-works should 
not be used with pressure 
the suction. Water moving 
under pressure will absorb or 
carry off the air contained in 
the air-chamber in a few days. 
The duty of keeping air-cham- 
ber full devolves on the attend- 
ant; in our case this item was 
overlooked three times, and 
each time some part of the 
pump gave way. This was not 
due to any fault of the pump, 
as it was made by prominent 
and reliable makers for 120 lbs. 
duty, while we used it to make 
up a difference of 36 lbs. only. 
We are now doing this work 
with a centrifugal fan pump 
made specially for the purpose, 
with perfectly satisfactory re- 
sults. In our case one very 
important advantage is that the 
outlet can be entirely shut, 
without adding any strain on 
the pumping outtit, the gauge 
at the pump going up 
than two pounds when outlet 
is closed. The duty is con- 
stant, except from 7 A. M. 
Sunday morning to Sunday night 12. 

A centrifugal pump of sufficient capacity 
to run ata speed that will give 20 lbs. per 
square inch, and made with proper size bear- 
ings, shaft, pulley and pipe connections, will 
work successfully in every way. The cen- 
trifugal pumps ordinarily made are unfit 
for satisfactory service A thor- 
oughly reliable pump is required; such a 
pump, in my experience, will do satisfactory 
work. 

Watertown, N, Y. 
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less 





too cheap. 


A, H, LEFEBVRE. 








Some Improved Machine Tools. 


We give with this some illustrations show- 
ing some recently improved and some newly 
designed machinery, brought out by The 
Pratt & Whitney Co., Hartford, Conn. The 
drop-hammer is raised by means of a flat- 
surfaced strip of tough wood, which engages 
with the faces of finished cast-iron rolls, 
driven by pipe-arm pulleysat theends. One 
of these rolls runs in fixed bearings, and the 

















MILLING MACHINE. 


other has its bearings in a yoke suspended on 
journals, which allow it to be moved towards 
its fellow, to engage with the surface of the 
lifting-board. This yoke has a central por- 
tion projecting downward and engaging, by 
a connecting-bar, with a cam, operated by a 
vertical starting-bar through the medium of 
a crank lever. By this combination, a much 
greater force is exerted, instantaneously, in 
placing and retaining the roll in contact with 
the lifting-board, than is possible when the 
starting-bar is connected directly with the 
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governed entirely by his foot. 





steel die-bed secured by a key. 


roll-bearings. The two rolls and the cam 
mechanism are parts of the head-piece, which 
may be removed as a whole, or the rolls may 
be removed separately. An automatic and 
adjustable stop holds the drop suspended at 
any height desired. An automatic trip may 
be attached, which will of 
blows of uniform force, at the will of the 
operator, who can, however, instantly change 
it from the full impact of the drop falling 
from the extreme height of the lift to the 
simple pressure of the weight of the mass 
This absolute control and 


secure a series 


without motion. 
instant adjustment of the force of the blow 
will be appreciated by all practical forgers. 
The workman has the free use of his hands 


in operating the machine, as its action is 


With each 


machine is furnished wrenches, and also a 


This die-bed 
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TRIMMING 


SPECIAL DriLL PREss. 


saves the trouble and expense of dressing the 
main bed by a chisel and file, or by planer, 
in 
strength of the machine by increasing its re 
to the shock of the The 
weight of beds will be increased as ordered. 


case of damage, and also adds to the 


sistance blow. 
In the smallest machine built, the hammer 
weighs 250 pounds, and has an extreme fall 
of 5 feet, the total weight of the machine be 
ing 5,000 lbs. The hammer in 
machine weighs 15,000 lbs., 
ft. 4 in., and the total 


the largest 
fall of 6 
24 600 


has a 
weight is 





mv, 
‘ 


Ibs. Seven sizes are built. The trimming 
press may be used in connection with the 


drop-hammer for trimming forgings or 
for punching. The crank is of steel, and 
is made with a throw of 6” or less, as 
may be ordered for trimming or _ for 
punching. The bearings are 3} diameter 
and 11° long. The driving-wheel is 40 
diameter, weighs 775 pounds, and receives a 
5-inch belt. A foot-lever actuates a stop- 


motion, that stops the plunger, always at the 
highest point of stroke. The plunger travels 
in gibbed slides, and is bored to receive a 
solid piston, which is attached to the crank 
by a connecting bar. This piston is threaded 
to match a threaded ring or nut placed in 
the central part of the plunger. The adjust 
ment is accomplished by means of this nut. 
When in the proper position it is rigidly held 
The bed can receive 
a die-plate 16° « 17”, hole in 
bed-plate 4° x 6°, which may 
be varied in building. Speed 
of driving-wheel, 80 revolutions 
Weight of 
chine, 5,000 pounds. 

The drill 
intended — for 


by means of aset-screw. 


per minute. ma 
shown is 
special 


press 
manu- 
facturing operations where two 
or three holes of the same or 
different sizes are to be drilled, 
and the of the 
admits of being 
simultaneously. 
is built in the like the 
No. 38 Manufacturers’ 
Drill, built by the same com- 
pany, with automatic feed, with 
or without back The 
additional spindles, 18 inches 
diameter, the 
main spindle by spur? gearing. 


nature work 


drilled 


The machine 


their 
main 
recular 
gears, 

are driven from 


They run at the same speed and 


in same direction as the main 
spindle, are adjustable from 
27° to 88 apart, center to cen 


ter, and may be rigidly secured 
at any point within these limits. 
machine 
was designed, we believe, with 


The key-seat milling 


special reference to the work 
connected with the ‘*‘ Woodruff 
system of keying,’ which is in 
use in the shops of the builders, 
but it 


other 


is applicable to many 
kinds of work. Being 
cesigned for use with both lever 
ana screw feed, the change from 
one to the other can be readily 
to or 
part of it—a 
very desirable feature, not em- 
The 


moves by the rack and 


made without adding 


taking from an, 


bodied in other machines, 
slide 
pinion 34” or by the screw 12 
The cross-movement of the 
slide, is 4 the vertical 
movement of the spindle 84 


and 
The spindle counterbalanced, 
to better adapt it to delicate 
work, ismade of hard steel, and 
The 


greatest distance of the spindle 


has anti-friction bearings. 


from the top of the slide is 5” 
and from the top of rise 34 

The pulley on the spindle is 7 
The ma 
chine weighs complete 658 Ibs. 


diameter, 2” face. 


<> 





James Prescott Joule. 

Prsecott Joule, who 
died recently in England, in the 
seventy-first year of his age, 


James 


came as near immortalizing his 

name amongst English-speaking 
people as it is possible to do, for it was 
he who determined the mechanical equiva- 
lent of heat, which is likely for ages to 
be spoken of as ‘ Joule’s equivalent.” If 
Dr. Joule had accomplished nothing but this, 
it would have been fitting work of a lifetime, 
for the world is vastly his debtor for this 
labor. His works, however, were numerous, 
although he is and will be best known through 
his researches in the direction of work and 
heat. With the advantage of ample means 
he was able to devote his lifetime to re 
searches of a scientific nature, and to give 
the world the benetit of his researches, 
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Some Facts in the Case. 


A reader who lives in Paterson, which is 
the center of our American silk-weaving in- 
dustry, sends us an editorial article clipped 
from the American Economist, entitled, 
‘‘The Despotism of Labor,” and asks us how 
the statements made in it compare with Cor- 
bin’s doings? The article relates chiefly to 
some action taken by the organization of silk 
weavers of Paterson to prevent silk weavers 
from being imported from the old countries 
to work here, which is something that the 
proprietors—and almost as a necessary con- 
sequence the American Heonomist—do not 
approve of. 

But, after all, itseems to us that this action 
of the Paterson silk weavers is nothing more 
than arather crude attempt to do what is 
quite common now among those who would 
consider themselves at least to be far above 
the Paterson silk weavers in intelligence, 7.c., 
to suppress, and so far as possible prevent, 
free competition in the supplying of what 
they may have to sell. This isthe chief ob- 
ject of all the numerous trust organizations, 
and of many organizations which are not 
classed as trusts. We do not believe it is 
right to do this, and we do believe that the 
continued doing of it will result in trouble 
for all concerned, but it must be admitted 
that it is at present quite fashionable, and 
can the silk weavers be so savagely censured 
for doing or attempting to do for themselves 
what they see others doing all about them, 
including probably the proprietors of the 
silk mills themselves? 

There is no import duty on silk weavers, 
and we do not see how they can be prevented 
from coming here to work if the inducements 
held out to them are sufficient to make them 
want to come. There is, itis true, a law 
against importing them under contract to go 
to work; but surely neither our correspond- 
ent nor the American Economist mean to 
condemn the American silk weavers for un- 
dertaking to seethat this law of the land, 
which was passed in the supposed interest of 
these weavers, and others like them, is en- 
forced. It seems to us that this is a case of 
making a fuss about the difference between 
tweedle-dee and tweedle-dum, 

It by no means foliows that, 
find things to condemn in the course pursued 
by Mr. Corbin in respect to labor organiza- 
tions, that we approve of all that has been or 
may be done by such organizations. We are 
free to say that, in the article by Corbin, to 
which we recently referred, he makes some 
points which are just and worthy of atten- 
tion; but as the same objections have been 
pointed out hundreds of times, and are daily, 
and, we may almost say hourly pointed out 
by the newspapers, we thought it unneces- 
sary to refer tothem. We ourselves have 
not hesitated to point them out when occa- 
sion seemed to demand it. But we have no 
.| patience with Corbin’s presentation of the 
failings of labor organizations, because we 
are convinced that the subject is one which 
he cannot discuss with an approach to fair- 
ness. What is said about the leveling tend- 
ency of labor organizations, for instance, is 
right enough so far as it applies, and there is 
no doubt but that it applies to many organi- 
zations, though this leveling effect is magni- 
fied and dwelt upon by those who, like Cor- 
bin, believe and act up to the belief that no 
organization which could possibly do the 
workmen the least good should be allowed 
to exist. 

The labor organization which, above all 
others we know of, enforces, wherever pos- 
sible, by an iron-clad rule, a leveling policy, | t 
is the very organization which has been 
held up as an example to be followed by 
all other labor organizations; the ones so 
holding it up being the very ones who 
have been most severe in their denuncia- 
tion of ‘‘leveling effects.” The locomo- 
tive engineers, by their rule requiring that 
engineers shall be promoted in the service of 
the road solely on the basis of the length of 
time in the employ of the road, by what is 
called the ‘‘seniority rule,” utterly discount 
real ability and effort to excel in their busi- 
ness by making the poorest man, who can 
manage to retain his position, equal in point 


because we 





of chances for preferment with the best man 
on the road. Nothing can more clearly show 
the utter unfairness of the current treatment 
of these questions than the praises which 
have been literally heaped upon this organi- 
zation, by those whose chief objection to 
such organizations seems to be their ‘‘ level- 
ing tendency.” Of course they have done 
this, in most cases, without knowing anything 
to speak of, about the locomotive engineer’s 
organization or any other one, but that does 
not excuse them. We by no means approve 
of all that has been done by labor organiza- 
tions, and suppose that, being composed of 
human beings, they will continue to make 
mistakes so long as they shall exist. We 
hope the time will come when there will be 
no shadow of an excuse or reason for the 
existence of any of them, but we believe in 
the right of an American citizen to join one, 
if he thinks his interests will be advanced 
thereby. We think that Corbin is a very 
poor one to tell us about the evils of labor 
organizations, while he himself belongs to, 
and controls some organizations, which we 
believe are more dangerous than any others 
to be found in this country. 


le 
Anything to Beat the Link. 


Periodically during the past twenty years 
some one has come to the front with argu- 
ments intended to demonstrate that the 
Stevenson link as used on locomotives isa 
wasteful device, and a relic of ignorance. 
The latest effort of this kind that we have 
noticed is that of an editorial writer in the 
Railroad Gazette, who, with more zeal than 
discretion, attacks ‘‘a contemporary,” who- 
ever that may be, for making the statement 
that, ‘‘ For economy of steam the pressure in 
the clearance space, when the steam valve 
opens, should be equal to the initial press- 
ure.” This statement the Gazette writer 
does not hesitate to pronounce incorrect, for 
three reasons, which he sets forth. 

The first reason is that compressing up to 
boiler pressure—¢nitial pressure is what he 
quotes ‘‘a contemporary” as saying—is not 
per se in the line of good economy. Regard- 
ing this, there is probably not an engineer in 
the country, who has given the matter any 
attention, that does not know that from pure- 
ly theoretical reasoning, with the most im- 
portant question of reheating the cylinder 
left out of consideration, there is in the loco- 
motive a point somewhat below initial press- 
ure to which it is economical to carry com- 
pression. But it is equally well known that 
not a single device ever employed on the lo- 
comotive to reduce compression, as compared 
with the link, failed to call for more coal to 
do the same work. In view of this fact, and 
further in view of the fact that the theoreti- 
cal consideration of the subject that shows 
loss from compressing to initial pressure is 
one-sided—everything being left out that 
would tend towards a reversal of the conclu- 
sion arrived at—a writer is justified in saying 
of the locomotive at high speed that compres- 
sion should be carried up to the point of ini- 
tial pressure. This, however, is not capable 
of absolute demonstration if we take com- 
pression simply by itself. Neither is the re- 
verse of it capable of demonstration. 

Secondly, the Gazette writer asserts that, 
owing to high compression, larger cylinders 
must be used. He says: 

In cylinders with large clearance, particu- 
larly in locomotive cylinders, where the com- 
pression is carried up to the boiler pressure, 
the area of the card is considerably reduced, 
and the reduction calls for the use of larger 


cylinders than would otherwise be necessary 
to do a given amount of work. 


This is a most remarkable statement to ap- 
pear in the editorial columns of one of the 
oldest railroad papers in the country, and 
must have been hastily written. Every one 
who knows anything about moving trains 
knows that large cylinders are required at 
starting, when compression is very small, 
and of no consequence in reducing the 
power, and that at high speeds and early cut 
off, where compression reaches initial press- 
ure, it would be an advantage if the cylinders 
were smaller. Here, then, high compression 
is advantageous, because it does in effect re 
duce the size of cylinders by reducing the 





quantity of steam used at a given pressure 
and ratio of expansion, thereby permitting a 
full throttle without ruinously early cut-off. 

The third point raised is that the power 
used to compress the steam is principally 
furnished by the stored energy in the moving 
parts of the machine, and hence there is 
much loss from friction. A discussion of 
this proposition would involve a reference to 
a diagram of force, which would be out of 
place here. It may be remarked, however, 
that the most remarkable examples of smooth 
and cool running high-speed engines are those 
in which high compression is employed; and 
cool running is the best evidence in the world 
of the absence of undue friction. 

In concluding this altogether remarkable 
article, the Gazette writer puts aside the opin- 
ions of some of the best known investigators 
of this subject in the country, dismissing 
them with the short remark, quite to the 
point, ‘‘ this is not so.” 

There are some very good arguments that 
can be brought against the link, but if no 
stronger ones than those referred to above 
are used, a good many old fogies will insist 
on its having many good points when used 
on a locomotive. 

To put it plainly, the Gazette writer ap- 
pears to have no conception of that which he 
is writing about. He would do well to give 
attention to the plain problems underlying 
the subject before he essays to correct those 
who have given it years of study, and to set 





at naught all practical experience in the 
matter. 
8 Ae 
The failure of the cotton oil trust shows 


that there are some commercial laws which 
must be observed, even by a trust, if it would 
preserve itself. Those who claim that the 
economy in production brought about by 
these trust organizations is a sufficient justi- 
fication for their existence, will not find a 
very bright example of this in the operations 
of the cotton oil trust; for it was shown very 
clearly that outsiders could and did produce 
ata profit at the prices fixed by the trust, 
and that, instead of these prices being re- 
duced to force the outsiders out of business, 
the product of at least one large outside es- 
tablishment was purchased by the trust at a 
loss to it. It remains as clear as ever, that 
whatever economy of production may be 
effected by trusts, will uot inure to the benefit 
of the public, and that free competition is 
the only thing which will protect their 
interests. 


gplons AND 
(ies 8 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
tly be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
‘ion will be published. 











(420) J. G. T., Hamilton, Ohio, asks: 
Would you recommend a student of your articles 


on Practical Drawing to use a section liner? I 
should think by not using it I would get better 


practice in doing neat work under difficulties. 
A,—You are right; we prefer to have the students 
draw the section lines with the T and set square, 
and not rest satisfied until they can produce as 
work as can be done witha section liner. 
Of course, more time will be needed, but the time 
will be well spent 


(421) E. F., Palestine, Tex., writes: 
overhauling a set of links requiring new 


good 


| am 
saddles. 


How much offset shall I give the saddle-pin? 
Radius of link, 4 feet 1134 inches; throw of ec- 
centric, 5 inches. A.—You have not given sufficient 


data to enable us to work the offset. See AMER- 
ICAN MACHINIST May 10, 17, 24 and 31, 1884. 2. 
Please give rule for finding the distance between 
the eccentric rod-pins in the link. A.—The distance 
from center to center of the eccentric rod-pins is 
generally made equal to 244 or 2% times the throw 
of the eccentric. 

(422) E. S., Newburgh, N. Y 
am ayoung man 19 years old, have worked three 
years at the machinists’ trade, and would like to 
become an engineer on one of the ocean steamers 


., writes: I 


running between New York and Liverpool. Will 
you kindly inform me how I can become one? A.— 


Nearly all the engineers on these steamers are men 
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who have helped to build the class of engines used 
on these steamers, and, since these engines are 
mostly all built in Scotland, we believe it to bea 
good plan for you to work in one of these shops 
until you can obtain a position on one of the 
steamers. 


(423) E. L. M., Chambersburgh, Pa., 
writes: I want to get some books treating on the 
steam engine and indicator. Could you advise as to 
which to get? Iam a young man in an engine shop 
here, and have determined to make a special study 
of the steam engine, but do not thoroughly under- 
stand the indicator. A.—Text Book on Steam and 
the Steam Engine, by Prof. A. Jamieson; Catechism 
on the Steam Engine, by J. Bourne; both of these 
treat on the steam engine. For the indicator there 
is Hemenway’s Indicator Practice and Steam En- 
gine Economy, Porter's Treatise on the Indicator, 
Pray’s Twenty Years with the Indicator, and other 
works. 

(424) E. H. M., Philadelphia, Pa., writes: 
I have a boiler six inches in diameter; I would like 
to get more steam space. If I put a dome over it 
and connect them by two half-inch pipes screwed 
into the heads, will there be any danger of tearing 
the threads when the boiler is subjected to 100 
pounds of steam pressure? A.—If the heads are 
sufficiently thick, allowing the thread to extend 
three-quarters of an inch or more into the heads, 
and the pipes are screwed into the heads in a work- 
manlike manner, there will not be any danger of 
the threads stripping. But we do not like this way 
of increasing the steam space. The best, and prob- 
ably the cheapest way in the end, will be to length- 
en the boiler shell. 


(425) J. H. D., Fairhaven, Mass., asks: 
What will be the required power to get a speed of 
10 or 12 miles per hour out of a boat 30 feet long, 
61% feet wide, with a draught of 26 inches at the 
stern? The boat is very lightly blanked and ceiled 
with -inchcedar. A.—In our opinion your boat 
will be too light to put in engines to give the re- 
quired speed; 7 to 8 miles per hour will probably 
be the highest speed suitable for your boat, and, if 
the lines are not moderately fine, you will not even 
get this speed. The power required will be about 
6 horse-power, cylinders 444 inches diameter by 
5 inches stroke; number of revolutions, 350. 2. 
What should be the diameter of the propeller, 
pitch and number of blades, and diameter of pro- 
peller shaft? A.—Diameter of propeller, 22 inches; 
pitch, 40 inches; number of blades, 2, and diameter 
of shaft, 144 inches. 

(426) E. D. G., Philadelphia, Pa., asks: 
How is the term ‘“ modulus of section’? used in 
connection with the following example’ We find 
the area of arectangle = }b fh; modulus of section 
= }6h*. A.—If you had given us the name of the 
book in which you found the expression, or the 
subject to which it relates, it would have been 
more satisfactory. We recognize that expression 
as one connected with the strength of material, 
thus: Multiplying } 5 h? by the stress to which the 
fiber furthest away from the neutral axis is sub- 
jected, we obtain the moment of resistance to 
bending of a beam whose cross-section is a rect- 
angle; or, putting 7 for the stress on fiber furthest 
away from the neutral axis, and M for the moment 
of resistance to bending, we have 

M =} bh? f. 

(427) J. O., ——, writes: In your 
answers ni Question No. 358, you give the correct 
method of finding the diameter of a worm wheel 
blank at the pitch line. Will you kindly state 
where the pitch line should be located ona V or 
square thread worm wheel, and by what rule you 
jocate it? A.—Worm wheels for worms having V 
threads are usually made flat across the face, and 
in this case the pitch line is at half the depth of 
the teeth. Square threaded worms are not used, 
and we presume you mean the form usually 
adopted where the sides of the threads have 
an angle of 75%° with the pitch line, as in a rack. 
The face of the wheel is usually turned to con- 
form to the circle of the worm in such cases, and 
there is no hard and fast rule as to the location of 
the pitch line, though the most common, and, per- 
haps, the best practice on the whole, is to make it 
at half the depth of the tooth at the center of the 
face. Some prefer to place it at half the depth of 
the tooth at the sides, while others take a point 
midway between these. It depends more upon 
individual choice and preference than upon any 
universally recognized rules. 


(428) J. F. C., Bentonville, Ohio, writes: 
I am running a 10’’x20” engine; steam ports, 1144x644; 
exhaust port, 3x6 inches; bridges, 34 of an inch 
thick. The present valve is 84% inches long, cavity 
in valve, 3inches. The engine runs too hard, and 
pounds. Number of revolutions, 120; the engine 
will run up to this speed with 35 to 40 pounds steam 
pressure, and it takes 35 bushels of coal per day. 
I thought of making the valve 7% inches long, and 
cavity in valve 4, inches, and change the travel 
from 4 inches to 244 inches. I want the engine to 
cut off at 34 stroke. Will these changes give the 
correct result? A.—The valve is incorrectly de- 
signed, and itis a wonder how you could have 
made the engine do any work at all. Making the 
cavity of the valve 4, inches wide will give ; of 
an inch inside lap, which we believe to be too 
much. Make the cavity 4y, inches wide. In order 
to cut off at 34 stroke you will need 1%-inch lap; 
this will make the valve 9 inches long. Do not 
reduce the travel of the valve; if anything, it 
should be increased to 4% inches. 2. Have you 
any catalogues of books for engineers? A.—No. 
Write to dealers in such books. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven werds make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 











Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 

‘‘Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N.Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co, cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroest., Cnicago, Tl, 

‘How to Keep Boilers Clean.’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. S. A. Smith, 23 8. Canal st., Chicago. 

Iron Planers from 16” to 36’ whe by any length. 
H. C. Pease & Co., Worcester, Mass. 

R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 

Monitor Lathes, 3 sizes, for brass work; Screw Ma- 
chines.6 sizes. Windsor Mach.Co., Windsor, Vt. Write. 

Universal and og Milling Machines. Pedrick & 
Ayer, Philadelphia, Pa. 

Portable Cylinder Boring Machines. 
Ayer, Philadelphia, Pa. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, I]. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullvillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 24, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
a pumps, acid blowers, filter press pumps, etc. 

a po Pulleys at low prices and of same strength 
anc pearance as Whole Pulleys. Yocum & Son's 
Shaftin ng Works, Drinker st., Philadelphia. a. 

For Portable Key-seating Machines and Stub Ends 
for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadelphia, Pa. 

Screw Plates with Round Adjustable and Split 

Dies; also, Tap Wrenches. A full line by 8S. W. 
Card & Co., Mansfield, Mass. 
25’’ Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 

The Holly Manufacturing Company, of Lockport. 
N. Y., will send, on application, their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials. 


Pedrick & 


25/’ ** Only Drill Press built on 

82’ *Ko-rekt’ principles, 

87’’ even if they come from Jersey.’ 
42” | Gould & Eberhardt, New ~*~ N. 


Steam Boilers: Their management and w ae on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages. Illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 


Barnard’s Separator.for Separating and Removing 
Entrained Water from Live Steam, and Condense 
Water, Oil. Dirt, etc., from Exhaust Steam. Special 
Design for Surface (¢ ‘ondensers. Send for circular and 
prices. Geo. A. Barnard, 15 Cortlandt st., New York. 

De Lamater Screw Propeller Wheel, made only by 
om Samuel L. Moore & Sons Co., Elizabethport, 
N. J.. who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

H B. Roelker, 22 Cortlandt st.. New York, late 
Sup’t Delamater Iron Works, will hereafter manu 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting mapers and Constructing Engineer. 
Estimates made on machinery and on damages. 

‘Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

Patent Development Company, 59 Fifth ave., New 
York. Incorporated 1889. Capital, $250,000. 

This company affords facilities for the manufact 
ure and placing on the market desirable patented 
and unpatented articles of a nature calculated to 
come into general use. Preference given to light 
farming implements and useful household utensils. 
No fees or charges of any nature required from the 
owner of inventions. Hours for examination of 
models or drawings, from 10 to 2 o'clock. 


“ Practical Drawing.”’ By J.G. A. Meyer. The 
above series of articles, now running intheAMERICAN 
MacginistT, should be closely followed by eve ry stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti- 
cles have been so far published. Copies containing 
these articles se nt by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
1sT PUBLISHING Co., 96 Fulton st., New York 


**Modern Locomotive Construction.”” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27. 1885 issue, 101 articles 
have thus far appeared up to and including the 
October 3, 1889 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada, 5 cents each. AMERICAN MACHINIST 








PUBLISHING Co., 96 Fulton st., New, York 





C. H. De Lamater & Co. have closed their exten- 
sive manufactory at the foot of West 13th street, 
New York, and have sold the Hot Air Pumping En 
gine and Steam Pump business to the De Lamater 
Iron Works (incorporated in 1889), and the Propel- 
a4 Wheel business to the Samuel L. Moore & Sons 

, of Elizabethport, New Jersey. 

ln order to close out the remainder of the stock, 
offer for sale avery desirable lot of machinery, 
such as lathes from 15’ to 88’’ swing, planing ma- 
chines 48’’x45’’x10’, 53’’x50’’x12’, 17’’x14’’x24’, 72’’x 
69x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma 
chines, vises, lathe and planer tools, and a variety 
of small tools: also traveling and jib cranes. 

Punching and shearing machines for boiler makers, 
witha general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel; also steam hammers, and two 
8x16’ and one 10’’x20” Rider cut-off engines. 

















The Roanoke (Va.) Machine Works, will increase 
its plant. 

Desky Bros. propose to build a toy factory at 
Muskegon, Mich. 


L. C. Porter’s flouring mill at Winona, Minn., was 
burned recently. 


The Eagle Foundry Co. is building a foundry at 
Greensboro, N. C. 


J R. Towle & Sons will build a box factory at 
Northwood, N. H 


E. T. Williams will build a furniture factory, 
100x125 feet, at Macon, Ga. 

The forge shop of the Columbus (Ohio) Bolt 
Works was burned recently. 


Thompson & Agu contemplate enlarging their 
wagon factory at Camden, Ala. 

The Adams Coke Oven Co., Pittsburgh, Pa., have 
increased their capital stock to $500,000. 

The Canton (Ohio) Lock Company has been in 
corporated, with a capital stock of $15,000. 

The Dustin & Hubbard Manufacturing Co. are 
building a machine shop at Fort Payne, Ala. 

A large pulp mill is being built by the American 
Sulphide Pulp Co., at Mt. Tom Station, Mass. 

Charles Chauncey will rebuild his saw-mill and 
cotton gin recently burned at Elkinsville, N.C. 

A $50,000 stock company is being organized, to 
erect a shoe factory and tannery at Anderson, 8. 

The Lindell Electric Company was recently 
incorporated at St. Louis, Mo. Capital stock, $20, 
000. 

The Belding Lumber Company will erect several 
saw-mills at and in the vicinity of Niles Ferry, 
Tenn. 

Ground has been broken for a cotton factory at 
Butler, Ga. 
pany. 


Thomas Waters organized the com- 


The lumber mill and box factory of George 
Sanders, at Nashua, N. H., were recently destroyed 
by fire. 

A company has been formed at Pittsburgh, Pa., to 
manufacture the Wilcox safety brake for inclines 
and elevators. 

T. F. Burbank and Jule Peek are organizing a 
$50,000 stock company to erect a woolen mill at 
Cedartown, Ga. 

The property of the Rockland (Maine) Brass and 
Iron Company has been sold to Thomas J. MeDer 
mot, of Biddeford. 

The monthly sheet of the Cincinnati (Ohio) Radial 
Drill Co. contains an illustration of their recently 
improved radial drill. 

A new box factory, 50x96 feet, is being built at 
Nashua, N. H., by George A. Sanders. It is to re 
place his factory recently burned. 

The Goodall Worsted Company is building 
mill at Sanford, Maine. 
two stories. 


a yarn 
The mill will be 538x155 feet, 
It will be run by steam. 

The Dorrance property at Andover, Conn., con 
sisting chiefly of a water 
bought by Fred. Case. He 
mill. 


The Goodell Manufacturing Co. has been = or 
ganized in Sanford, Me.., 
textile fabrics 
$30,000. 


privilege, has been 
» will build a large paper 


to manufacture yarns and 
The company has a capital stock of 


The Oil Well Supply Co., Pittsburgh, Pa., finding 
their present works inadequate, owing to the great 
demand for oil tools, are putting up a new building, 
410x110 feet. 


The Philadelphia & Reading rail mill at Reading, 
Pa., has been bought by Cafrode & Saylor, of 
Philadelphia. The mill will be changed to make 
structural iron. 

The Wilson-Snyder Manufacturing Company, 
Pittsburgh, Pa., who make engines, pumps and 
general machinery, are adding tools to increase the 
capacity of their plant. 

The Western Foundry and Machine Works, To 
peka, Kas., will add to their foundry department 
a building 20x70 feet, and to their machine depart 
ment a building 25x90 feet. 








The Magic Safety Bit Company has been organ- 
ized and incorporated at Fairfield, Maine, with a 
cash capital of $10,000, to manufacture and sell the 
bit patented by Mr. A. F. Gerald. 


The Pond Engineering Co. St. Louis, Mo., send 
us their 1889 catalogue of steam boilers. The cata- 
logue is well arranged, and, in addition to the 
usual matter, contains information of general in- 
terest. 


Montgomery & Co.. New York, have issued a 
catalogue of what they term “Odds and Ends.” It 
illustrates and describes a large number of small 
tools for the use of machinists and other artisans. 
It is a handy catalogue to have near by. 


The proposed enlargement of Moody, Esterbrook 
& Anderson’s shoe factory at Nashua, N. H., will 
increase its capacity from 1,500,000 pairs a year to 
between 2,500,000 and 3,000,000, the pay-roll from 
$300,000 to $500,000, and the number of hands from 
600 to 1,000. 


The plant of the Henderson Iron Company at 
Sharpsville, Pa., has recently passed into the hands 
of the Wheeler Furnace Company. The Hender- 
son furnace has been out of blast for some time, 
but itis expected that the Wheeler Company will 
increase its capacity. 


The Grant Locomotive Works have taken a con- 
tract for five Leslie’s rotary steam snow shovels. 
There is considerable work on these snow shovels, 
and it is expected that. ina few weeks, the Grant 
works will have a very busy appearance, and may 
remain so up to January. 

The Dearborn Elevated and Surface Electric 
Railroad Company, of Chicago, Ill., has been ineor 
porated, to operate an elevated and surface street 
railway by electricity. Capital, $12,000,000, The 
incorporators are: Walter L. Sessions, Jr., H. H. ¢ 
Miller and Davil T. Corbin. 

The Milford Shoe Co., of Milford, Mass., was in- 
corporated last June with a paid-up capital of 
$200,000, They have purchased the entire plant 
formerly occupied by Henry & Daniels, and sue 
ceeded to their business. The plant cost $80,000, 
and was purchased by the Milford Company for 
$20,000, 

The Pond Engineering Company, St. Louis, Mo., 
are contracting engineers for the steam plant at 
the new Thomson-Houston lighting station at 
Joliet, Il. They will furnish and erect three one 
hundred horse-power boilers, one two hundred and 
fifty horse-power Lane & Bodley Corliss engine, 
Hoppes live steam purifier, Lowe heater, pump, in 
jector, ete. The station will be complete in every 
detail, and equipped with the latest refinements. 

At the recent election of the Joseph Dixon Cru 
cible Co., Jersey City, N. J., the following directors 
were chosen by a two-thirds vote, to manage the 
affairs of the corporation for the ensuing year, viz.: 
Thomas M. Gopsill, Richard Butler, 
Gillett, Daniel T. Hoag, Alfred Porter, Charles H. 
Murray and John A. Walker. The directors subse 
quently elected Thomas M. Gopsill president of the 
company, and John A. Walker, the superintendent 
of the works, was also elected secretary. 

Wharton McKnight, of the Anchor Foundry 
(Pittsburgh, Pa.], has a block of Bessemer steel, 10 
inches by 10 inches by 7 inches, 5 inches of which 
has been treated by the Redeman-Tilford Steel 
Company, being rendered virtually drill-proof, the 
remaining 2inches being soft. 


Jerome D. 


This is made asa 
specimen of the plates the Redeman-Tilford Steel 
Company are preparing for the cruisers of Uncle 
Sam. Mr. McKnight could make no impression 
with chisels or with ordinarily tempered drills upon 
the hardened portion of the block, although he 
tried several kinds of tool steel salt water hard- 
ened, with some of Park Bros.’ special tool steel 
lead hardened; after an hour and a quarter's drill- 
ing he managed to penetrate three-fourths of an 


inch into it American Manufacturer, 


The Southern Iron Company, of Nashville, Tenn., 
which was recently organized with a capital of 
$3,000,000, has just purchased the property of the 
Drouillard Tron Company, the consideration being 
$140,000 cash. The property comprises 17,000 acres 
of mineral and timber lands in Dickson county, 
equi-distant from the Cumberland river and the 
town of Dickson, on the Nashville, Chattanooga & 
St. Louis Railway, being eight miles from each point. 
The furnace on this property has been in almost 
constant use for nearly a century. It isnot known 
whether the Southern Iron Company will erect a 
new furnace or use the property in supplying their 
other furnaces with ore and charcoal. A railroad 
will be built) from) Dickson to the property, 
through = the Charlotte.— The 
Tradesman 


passing town of 
H.W. Lines, of this city, and R. L. Peck and Walter 
L. Cheney, of Hartford, have organized a joint 
stock corporation, known as The Meriden Machine 
Tool Co. The articles of association are printed in 
this issue, and they state the purposes of the or- 
ganization. The concern has the rare advantage of 
being composed of business men and practical me- 
chanics. All the stockholders, except Mr. Lines, 
will be personally identified with the factory, the 
benefit of which need not be pointed out. The 
Hartford gentlemen are young, energetic men of 
ability, and practical in the machine and tool busi- 
ness, and their modest beginning here, like all our 
concerns of merit, is but the harbinger of future 
growth, and a mark for a new industry in Meriden 
in days to come. Meriden needs a more diversified 
class of factories than any that are starting, and 
hence this new and unpretentious one will be wel- 
comed, The company’s works are located at 140 
State street.—Meriden (Conn.) Daily Republican. 
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Machinists’ Supplies and Iron. 





NEw York, Nov. 9, 1889. 

Iron—American Pig.—It is difficult in many cases 
to get prompt shipments of iron for immediate use, 
and furnace men are indifferent about booking 
orders for future delivery. We quote Northern 
brands, No. 1 X Foundry, $17.50 to $18.50; No. 2. 
$16.50 to $1750 Southern brands, No. 1, $17.25 to 
$18; No. 2, $16.50 to $17. 








* WANTED * 


“* Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line Jor omch inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. ; % 





Competent agents wanted to represent a meritori 
ous & paying steam specialty. Business, Am. MAcH 
Wanted—Exp. machinists in our lathe chuck 
dep’t. The Hoggson & Pettis Mfg.Co.,. New Haven.Ct. 
Foundry foreman, 17 years’ exp., desires position. 
General machinery preferred. Box 37, AM. Macu 

Wanted - Four first-class men at once—tool maker, 
fitter, milling machine hand and lathe hand. Gish- 
olt Machine Co., Madison, Wis. 

Wanted—Position as engineer; have had charge 
of a steam plant for several years. Thoroughly 
competent. Best refs. Box 40, AMERICAN MACHINIST. 

Position wanted as superintendent by one familiar 
with first-class engine work—Corliss specialty—and 
heavy machinery. C. H. T., AMERICAN MACHINIST 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

Wanted—Draftsman to make reliable set of work’g 
drawings of new mach’y,and blue p’ts.State compen 
sation desired, with ref., Drawer 651, Albany, N.Y. 

Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm’t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works, Hamilton, O. 

Wanted—Six good boiler makers accustomed to 
fitting up loco. & marine work. Steady work. Rivet 
ers or caulkers not wanted. Apply at Richmond 
Locomotive and Machine Works, Richmond, Va. 

Wanted —Two good pattern makers on stationary 
engine and general pattern work. Permanent em 
ployment to the right men. State wages expected 
and refs. Address Erie City Iron Works, Erie, Pa. 

Wanted—Young man who isa good draftsman 
and practical mechanic. Address, stating age, exper- 
ience, references. and wages required, to P. O. Box 
86, Cleveland, Ohio. 

Position Wanted—By young man, machinist and 
tool’ maker; some years’ exp. designing and con- 
structing light mach’y and tools. Good draftsman, 
and has good tech. education. Box 45, Am. Macu, 

Wanted—Six good machinists; those used to wire 
nail machines preferred. Wages, from $2.25 up. 
Location good, shop clean and healthy. Address 
“F..” giving age, care AMERICAN MACHINIST. 

Wanted—An exp’d foundry foreman for a general 
class of work. Also foreman of malleable iron dep't, 
or a person competent to take charge of both. Per 
manent employment at stated salary, or will furnish 
plant, materials, ete., and purchase the castings by 
the ton. Address *‘Manufacturer,’”? AM. MACHINIST. 

Young man, aged 30, wishes to make a change. Is 
athorough mechanic, understands machine design 
and mathematics. Is capable of developing meth- 
ods and tools for economical production of work. 
Has had 5 years’ experience in shop management, 
and bears good reputation as to personal character 
and mechanical ability. Address ‘‘Machine Tools,” 
care AMERICAN MACHINIST. 





asaptished 1882, 


BRADLEY’S 


POWER HAMMERS 


he BESTinthe WORLD 
RUN BY BELT. 
over 


1500 


in Us Ee: BEAUDKY 8 


UPRIGHT HAMMER. — UPRIGHT HAMMER 


BRADLEY'S HEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 
and men _ fully \ 
employed and 

é reduce the cost 
BRADLEY'S HARD COAL of production. 

HEATING FORGE. 


BRADLEY & CO.SYRACUSE,N.Y. 













BRADLEY 8 





BRADLEY'S SOPT 
COAL FORGE. 


18 Murrayst.NEW YORK; 98Sudburyst.BOSTON,MASS 





A TREATISE ON STEAM BOILERS. 


rheir Strength, Construction and Economical Work- 
ing. By Robert Wilson, C. E. Enlarged from the 
5th English edition by J.J. Flather, Ph D., with 
the addition of numerous fine illustrations. 12mo. 
HOLE So etesa currence eee: Peer 


JOHN WILEY & SONS, NEW YORK 


Prepaid by Mail on the receipt of the price. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 


a Ahh nl | 91 JOHN ST., NEW YORK. 


BNGLAND. 


JESSOP S 


Too. 9 | EEL 


TOOL 


Cold Medal, Paris, 1839. 
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THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia. 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





ee ee 
ames a 
“BON wag. ~—— 


SEND FOR CATALOGUE. 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully managed shops for all Lathe ana 
Planer Tools, Punches, Dies, Taps, Reamers, &c. 

This steel is famous for its uniformity and great endurance, and should be specified by Machinists 
and Tvol-makers who want the best stock for their tools. : 


CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 





SHICACO, ILLS. 





NEW YORK,N. Y 
Improved Screw Cutting 


rootand rover LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
ontrial. Catalogue mailed on appiication. 


THE SEBASTIAN-MAY CO., 167 W. 2d St. 


CINCINNATI, O. 
MONTGOMERY & C0., 105 Fulton £t., New York, Gen'l Agents, 








Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts. Yacht shafting. Rolled sheets and plates 


for pump linings and condenser tube sheets, &c. Ingot metal tor 
car and engine bearings. Spring wire. 


BRONZE ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
Send for Circular. CHICAGO. NEW YORK. 


TOBI 





“ Star ” 
Foot Lathe 
Swings 
9x25 in. 









Scroll Saws, Catalogue 
Circular Free 
Saws, Lathe of all our 








Mortisers. Machinery 


Seneca Falls Mfg. Co., 687 Water St., Seneca Falls, N. Y 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


{ & Our New and Revised Catalogue of Practical and Scien 
title Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
w the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





y+ MISCELLANEOUS WANTS -F 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 











20’’ Lever Drill Presses, $65. S. M. York, Clevel’d,O. 

Koopman’s Scales for quick measurements. 

Glass Triangles. F. E. Harthan, Worcester, Mass, 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, 0. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st , N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

D. J. Kelsey, M. E., Designer of Automatic Ma 
chinery, 31 Insurance Building, New Haven, Conn. 

Box E., Middletown, N. Y., wants good 2nd hand 
50 horse-power automatic engine; also pump. 

For Sale—An established mach. business, protect 
ed by valuable patents. Can be much enlarged by 
judicious management. C. M. W., Am. MACHINIST. 

Wanted—A Root or Baker blower of small size; 
must bein good repair and cheap for cash. Ad 
dress Ohio, Box 44, AMERICAN MACHINIST. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, * Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale Cheap—A_ well-equipped machine shop, 
doing a thriving business in a live and growing 
town of 3,000 pop., in the eastern part of the new 


State of Washington. No opposition within 65 
miles. Reason for selling, poor health. Write to 


Carley Bros., Colfax, Wash 


~~~ — 


— LOUGH’S PATENT 
4\/ DUPLEX CUTTER 


2 —| jy" p, For cutting the teeth of gears; one 
{yy Cutter cuts a pitch from 18 teeth tu 
; \ i} a rack inclusive. 

t J ¥ Send for descriptive circular 
| ¥ ™ and price list. 


PAL R. M. CLOUGH, 
} MERIDEN, CONN. 





THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob 
tained. Write for Inventor’s Guide 





SPEED 
NACHINe 
. ERY 
A. J. WILKINSON & CO., 


184 Washington Street, 








BOSTON, MASS. 


























MPROYED 
| PUMPING 


MACHINER 











113 Federal St., ; 
BOSTON. 


For Send 
Every for 
Class New 
of Work Illustrated 8 


93 Liberty “- 
NEW YORK. 





FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET, 
FITCHBURG, MASS. 







SEND FOR CATALOCUE E. 


ISTHE Fest Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 





“LITTLE 
GIANT” 








Uses Warm Water, avoiding injuwy 
and facilitating the Raising of Steam. 


MPE’G CO., PHILA., PA, 
CATALOGUES FREE. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the > | 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


W. C. YOUNG & CO., 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres 
sure. automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR (0., 


Boston, Mass. 











Worcester, Mass. 
Manufacturers of 


THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 
In 










Writ- 
General Agencies: 
109 Liberty St., N. Y. 
66N. 4th St., Phila., Pa. 
108 Sth Ave., Chicago, 211. 
210 S, 3d St., Minneapolis, Minn. 
707 Market St. St. Louis, Mo. 
Send for Circular No. 17. 


BETTS MACHINE COMPANY. 


WILMINGTON, DEL., 


MAKERS OF 


METAL-WORKING MACHINE TOOLS 


Locomotive, Bridge and Engine Builders, 
Railroad, Car and Machine Shops 


ing Men- 
tion this 


Paper. 















lron and Steel Works 
Generally, 
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PRICES 


“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


REPDPUCED. 





IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INVECTORS, EYECTORS, G6 
Nathan JManufacturing Go., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. 





NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL C0. 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 


85 Quecn Victoria St., London, Eng. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’t’d, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: (2 Cliff St., New York. 


127 Oliver St., Boston. 


228 Lake St., Chicago. 





RINE ‘TAPS, 






LIGHTNING AND CREEN 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Othe: 


WILEY & RUSSELL MFG. 


DIES, 


REAMERS, ETC. 


oN, 


es Be rE = " = 
ee lod tt Oo 


RIVER SCREW PLATES. 
Labor-Saving Tools. Send for Price List, 
co., GREENFIELD, MASS. 





abil) S ADJUSTABLE ALLIGATOR WRENCH. 







_ ee Printing Press and Mfg. Co., Mfrs. 


Quick and handy in adjustment. 
able for work on clipped pipe, in close coils 
and corners that cannot be reached with 


ner wrenches. Made entirely of drop forged 
stee 


Invalu- 


Six sizes. 


160 WILLIAM ST., 
NEW YORK. 


325 DEARBORN ST., 


CHICAGO, 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. S. TOWNSEND, Gen. Agt.) 22 CORTLANDT ST., 

COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper, 








BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


Mey) BEAUDRY & C0. 


(Formerly of 
Beaudry’s “Up 
right Power 
Hammer.) 


Sole Manufacturers. 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges, 
Room 4, Mason B'dg 
_ 70 Kilby St., 
¥.\ Boston, 

Mass, 






































































Maslin’s Patent Pulsator Pump. 


PAT, FEB, 12, 1889 5. 
Cheapest and Best Automatic Steam Vacuum ge 





Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- @ th 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 


for Circulars JoHN Ma LIN & Son, So. a 


Manur’rs, 165-167 Ist St., Jersey City, N. J. 


| PATENTS! 


WRITE AT ONCE FOR ILLUSTRATED 
CIRCULAR and INSTRUCTIONS. 
ADVICE FREE, 
CRALLE & tS Des 
WASHINGTON, D.C. 





2. Wiis 





PATTERNS called for and CASTINGS delivered 
anywhere in £ 


N. Y. City. 





——E 


ron Fountry of iT shiver & Co., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY aT FAVORABLE PRICES. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
ywreeaco., IWIST DRILL GAUGE. 


Fine Machinets’ Tools, -E. Boston, Mass.—Send for Circular. 





Cc. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNTS 





















= HEAVY steel 006 »4+er 
R 3 Inch Price. For = &@ 
nd pene * 852 2 
F se 3 58 60 S—e2 8 4 
a 4 34 Ha Ls = 
U G2 Ge esos e Se 
Seg 6....1 a 3 “= 
M See 7... 8 ae ie 
bYS 8....114 >. 
Pp S=2 9138 a — 
=*2Z 10 112 = @& 
i § 528 11....134 2 > 99 
-S. 12 2 22 
N 25S 13....214 3 :—< 
7 G 14;...2 12 Soe} 
“8o 15 3 ¢ ._ 2 = 
Gc 32 16....312 808%2 3 @ 
“Ss 1 ‘ 2107 om & 
E we 18 41-2 275 3coF s 
oe ay 3. Str a 
: = Riis et of 19 $23.6 too = 
= 0 t 5 1-2 4.00 Sao 2 
N & 21 pebiy 6 5.00 aga 
Cc One Small Set of 8—by 1-4 inc hes to 20inch, % 6.25 
| One Set of 12—by 1-4in. to? in. continued by 1-2in. to4 in. 13 26 
| | Western Agent, S. A SMITH, 23 South Canal St., Chicago, Ill, 
in ever 
GERMANTOWN JUNCTION. | E TOOL AGENTS WANTED is.cvery 
PHILADELPHIA Cc the United States. Send roc. for Cata- 





logue, Stationery &c 
THE FINEST OF MECHANICAL TOOLS A SPROIALTY. 
. B. JAMES, 98 Lake St., Chicago, IIL. 


DUPLEX PUMPS ven service O 
DEA 





BREWERS AIR PUMP FIRE sue 


“INDIANAD LIS IND.” 


WHAT USERS THINK OF THE 


BOIL ER FEEDER 


PUMPING MACHINERY 
[FOR 2 ALL PURPC PURPOSES.| 


DUPLE EX Pl owe 


SEND FOR — 
AND PRICES. 











Hall 


MINNEAPOLIS, MINN., 


Hall Steam Pump Co. 








Sept. 19th, 1889. | 
' 


HALL The large Duple x Steam Fire P ump furnished by you 91 LIBERTY 
to the C. C. Washburn Flouring Mill Co. in this city is | 
STEAM doing sple ndid service. We consider it the most. reliable | STREET, 
| and perfect Steam Pump in use. No other pump has ever 
PUMP CO., given us so much sé — action in every respect. NEW YORK. 





Very respectfully, 
. WASHBURN FLOURING MILLS CO., 
By Wm. de la Barre, 





Steam | ens. | Pump. 





FOR SALE AT FACTORY PRICES BY 


Branch Offices, H. Eaton, Chicago, Ill; James Beggs & Co., N. Y. City; Henry I. 
BUFFALO STEAM PUMP Co Snell, Philadelphia, Pa; George Worthington Co., Cleveland, Ohio; tie ~ Ma- 
2 chine Works, San Francisco, C ales J. Baur, Mz inistee, Mich.; Liddell & Co font- 


MANUFACTURERS OF STEAM PUMPS. 
*e++ FOR ALL OUTIES. 


—~S- BU FFALO,NY. =~ 


gomery, Ala.; Shaw, Ke ndall & Co., Toledo, Ohio; Wickes Bros., KE. Si wwinaw, Mich.; 
A. Leitelt,G rand Rapids, Mich.; Sherriff Mach’y Co., P ittsburgh, Pa.; Flynn & Em- 
rich, Baltimore, Md.; Co fumbus Supply Co., Co jumbus, O.; Rundle, Spence & Co. 
Milwaukee, Wis.; Davis & Co., Rock island, LL; Kerfoot Bros., Des Moines, la: 
Walworth Supply Co., Boston, *"Mass.; Merrill- Stevens Eng. Co Jacksonville " Fla: 
C. 8. Leeds Sup. Co. Minne apolis and St. Paul, Minn.; D. Elsinger, Scranton, Pay; 
Gaines & Glover, Richmond, Va.; W. A. Wain, Detroit, Mich.; Kennedy & Pierce, 
Denver, Col. Shellhorn & Rich, Cheboygan, Mich.; L. Emo ry &Co., Bradford, Pa.; 
Re ading Scale and Mach. Co., Reading, Pa.; Dugan Bro s., Salem, Ore.; Gardner & 
, Portland, Ore., and’ Tacoma, Wash.; EK. F. Cooley, L ansing, Mich.; Port Huron 
Ste am Fitting Co. ‘Port Huron, Miehs Hute hinson Mfg. Co., Jac kson, Mie hes Bt. 
Worth Iron Works, Ft. sdb ag Tex.; W. A. Roosevelt & Co., La Crosse, Wis.; Ss. 
C. Brooks, Eau Claire, Wis.; J. B. Simpson, p eoria, a ; He axtun Steam Heater Co. 
Duluth, Minn.,; © oleman & Co., New Orleans, La. Burke Mfg. Co., St. Joseph, 
Mo.; 5a. Bie aii: Muskego m, Mich.; W. Pick« i “i Co., Warren, Pa; H. Fi, 
spencer, Green Bay, Wis.; ‘Tennessee Range & Mfg, Co., Evansville, Ind. 


FOR IMMEDIATE DELIVERY. 














16-20, 20 & 24 Inch ENGINE LATHES, 
51 Inch BORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 


— AND— 


’ SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 
Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 








— THE — 
See Vance Lightning Flue Cutter 






end) ina day. “in uae in the 


One man ‘ane :. five » hun {re di ( (one 
ountry, Combination Cutter 


=_ leading Railroad Sho »ps of the 
for removing 2 in., * 1-4 in., 9 in, and 3 in. Flues, $50. Sent 


on approval to R allroad Co.’s, Liberal Discounts to the Trade, 


— VANCE TUBE CUTTER CO., Geneva, N. Y. 


MONTGOMERY & C0., [ses CATALOGUE OF TOOLS 


And Supplies sent free to any address om receipt of Ten 
105 Fulton St., New York City. Cents in Stamps (for postage 
AGENTS FOR 


| Chas, A. Strelinger &C0., ave Detroit, Mich. 
The Sebastian-May Cos Celebrated Lathes 


Machinists’ Supplies a Specialty. WO RT H | NGTO N 
|Independent Condenser 


An Economical Addition to Steam 
Engines. 
POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 











SEND FOR CATALOQUE. 


( 
AOD 





J 
Wadatseturere oF Set, Gap & 
Machine Screws, Studs, etc. 


SOLDERIN 


Steel 
may be done without R UST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS, 





Iron and 








PHILADELPHIA CHICACO 


TON 
sr i ST PAUL SAN FRANCISCO 


STERLING ELLIOTT, NEWTON. MASS * sf LOVIS 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING C0., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 





THE a 


WITH ia LL sat me 


Send for ILLUSTRATED CIRCULAR, 


St. Louis. Chicago. Kansas City. Omaha. 


y THOS. H. DALLETT & C0. 


1306 Buttonwood Street, Over fifty years’ competition has proven 
PHILADELPHIA, PA. | tbis system alk iealiet to be the best in every 

' respect. The LOWE BOILER, with all 
Portable Drills, improvements, is the simplest, best wearing 


Hand Drills, and most economical of any kind of fuel. 

Beller Shell Drills, | nttndbout'Water nse) vo " “*™ 
resses 

Sposial Machinery, | BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 




















SEND FOR CATALOGUE 


THE STERLING WATER TUBE BOILERS 


Have a large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give eo economy of fuel with rapid and ‘een 
steaming. Dry steam at any pressure. e mud-drum. First cost moderate 
Freedom from leakage and re Ra o cast metal. No hand-holes. 
Three man-holes give quic access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 














PUNCHING ° SHEARING MACHINERY 


© BOILER MAKERS ROLLS. >) 
\Vew Doty Mayuraqurite © Jk 
Janesville = om “ WONfin. | 


SCROLL SAWS 


THE 


A FLEETWOOD & DEXTER 


ARE THE BEST. 


‘THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINGTON, DEL., U S.A. 




















SMOOTH 
INSIDE & OUT, 


a 3 1 aed 
ut thitititilitititititi tis j 


’ 

MACHINIST’S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 
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PAUL S.REEVES alg 
760 S.BrRoapD ST. 


ce UNIVERSAL#?PLAIN 


“= MILLING MACHINES 


EXGLUSIVE SPECIALTY 


» aie THE CINCINNATI MILLING MAGH'C® 
— = ->CINCINNATI. O< 











SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Flates, 


“4 They are cheaper and better than anything you can make, 
For Descriptive Circular and Price List, 


DONALD FRASER, MILWAUKEE, WIS. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J- SIMPSON’S CENTRIFUGAL SEPARATOR 
kt re Pres AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Ete. 

Also Aeystone Fe ed-Water 
Heaters and Purifiers. K ey- 
stone Belt Pumps, _ Simpson's 
Centrifugal Evhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 




















iit _—— 

Pencils, Graphite Car Grease,Graphite Perfect Lubri- KEYSTONE ENGINE AND 
cator, Belt Grease, Crucibles, Plumbago Facing, ; MACHINE WORKS. 
Smoke-Stack Paint, etc. ‘ 

Send for Illustrated Catalogue containing more information FIFTH AND BUTTONWOOD STS., PHILA. 


1 l ! -T , % 
SS ORS EE SSS TaAR SS pens Ceowaere Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St.. N. Y 








WESTOOM at ui Sham ag rnd, ONEIDA 


LATH Eas > DRILL 


Under Westcott’s Patent, 
___— Capacity Little Giant Improved. 
ae Diameter. |_ Holding Drills. 
| inch. : 5 y inch, 

EE | aE 
2% | 0 to * 








| Otol 


oe 








ad rate PSE 





Gy ceieor7 Gaucks 


—FOR— 


LATHES AND DRILLS, 


COMPLETE ASSORTMENT CARRIED IN STOCK. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


RYDROSTATIC MACHINERY, 




















PRESSES, 
PUMPS, 

PUNCHES, i 
ACCUMULATOR: RS, IMPROVED > CHUCK. 
JACKS, ee Ge 

VALVES, SEND FOR ILLUSTRATED ¢ CATALOOUE. 
FITTINGS, 
es &c., _ &e. A NEW CATALOGUE OF 
WATSON & siLiMAN |CUSHMAN CHUCKS 


204- 210 E. 43D ST., 
JUST ISSUED 


Containing new designs. Sizes and prices sent free 
on application to the 


sate t08 CUSHMAN CHUCK CO., 


NEW CATALOGUE. HARTFORD, CONN. 


THE HOGESON & PETTIS MFG. C0., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS. 


(See Am. Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
agg ars of our latest improvements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE 0. £ WHITON MACHINE 6O., 


NEW LONDON, CONN. 


ivi ACHINER 
For Reducing and Pointing Wire. 


coreqasY ADAPTED TO pa sth | WIRE 
AND WIRE FOR DRAWIN 


For boll or Information, nel the HARLES “Mu LYS 
— RO ENGRAVER on WOOD\ 
S. W. GOODYEAR. dai! Ct. 5S ANN’ST.* NEW YORE: 


Quicx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J.H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


+t: Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louis. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. Qe July 23, 1889 

( We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 


JAMES LEFFEL & Co. 
‘ SPRINGFIELD, O10, 
or 110 Liberty St., New York. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 
AND RAPID DRILLING. 
MADE WITH 
1, 2, 3, 4 and 6 Spindles, Sensitive Feed 

1,2,3,4and6 ‘* Automatic “ 


To drill from 0 to 1-2 in. holes. 

Have many new and original im- 
provements. 

Are Powerful, Sensitive, Accur- 
ate, Durable, and have extra capa- 
c ity. 

We make a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 
it will pay you. 


W. P. NORTON, 














EMERY AND CORUNDUM WHEELS. 
Emery Wheel Machinery and Flint Paper. 









Write for Circular. 





All goods manufactured by us are guaranteed to give 
satiafne tion. Give them a trial on their merits. 


Springfield Glue and Emery Wheel C0., springfield, Mass. 



































SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


Screw-Making Attachment for Lathes. 














A tool for every Machinist, Brassworker, Gun and Instru 
mental Makers, ete., etc. It is attached to the_tailstock 
Spindle of the Lathe. A boy can operate it. Will make 

ial serews and studs of all kinds fast and uniform. Send 
for Circular 


JOHN P. BERKHOLZ, Manufacturer, 











Bristol, Conn,! 10! N, 4th Street, PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Bedford, Mass, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 


1 SUONDERS” S08, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


4 Almond Coupling Lathes, 
Planers, 


motion to replace 
Dri | Is 6 "Hr. 
5 


Slotters, 
Ete. - oO L “J 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


(HEAPEST 















I pr OIA el 
FERTIL 
UPOLAS.FORGES.FURNACES &C. abe 
AUSTERS, STEAM FANS ] 
ATERS & VENTILATING WHEELS. gg 
Uwe YS = A 
) 


NOISBELEss. 


ashington Street, 
BROOKLYN, N. ¥. 


ANEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 
and practical. A set 
of five will ream any 
possible size, from 
1 3-16 to 4% inch. 





“(NYY 

















Send for Circular. 


a ‘ NEW AND SECOND-HAND 
CRANSTON & CO0., 57 PARK STREET, N. Y. 


MACHINERY. 


































BOL! =u SS FOR IMMEDIATE DELIVERY 

=(\ e 
AND zh he J< t =a | P. BLAISDELL & CO., 114in.x6 ft. Engine Lathe,taper Hendey, new. 
W. ee Manufacturers of 2 14 in. x6 ft. is = Blaisdell, : good. 
P 1 14 in. x6 tt. Star Tool Co., good. 
, : J 1 14 in. xt ft Fitchburg, new. 
nis § 00 , : teen ty = hand, good. 
15 in. x6 ft. orter, new. 
sand 2 WORCESTER, MASS. weer el ee Oe 
rei 116 in.xt ft. Wright, "new. 
1 16 in. x6 ft. Fitchburg new. 
BEST 7 3 SIZE & — = | BLAISDELL ENGINE LATHES : s in. x6 a. eanest, good. 
ill 6 in. x6 ft. endey, new. 
= AND 1 16 in. xs tr. = new, 
= —* STLYE. ie] 2 18 in.x8 ft. i a ree Co., good, 
=| UPRIGHT DRILLING MACHINES. {i= tested, a 
. 1 20 in.x loft. Wright, new. 
1 24in.xl2 ft. Fitchburg, new. 
. GREAT VARIETY OF STYLES AND SIZES ON HAND. 3 in. x12 ft. I aghs, —: 
r t Slin.zWtt. “ _ 1 W. Pond, air. 
’ Me | LL CLARKE & co 1 54in.x20 ft. Engine Lathe, Fitchburg, new, 
Be end ailing Machi Lathes, Foot pathes Ura pas Detls EAST HAMPTON, CT. 5 “5 : Z. 2 Gobines y ‘urret, American Tool Co., Al. 
an i achines. Agents, MA VEL . . . in, Trav. Head Shaper, ‘itchbure, new. 
MOORE, 111 tapERTY STREET, NEW YORK. i 156 OLIVER ST., BOSTON, MASS. : 15 in. Shaper Crank, Lodge, Davis new. 
26 in. tack, = new. 
22 in. x5 ft. light pat. Planer, Putnam, good, 

LATHES | mee 

F LATHER ENGINE Ss] on 8 UNIVE RSAL RADIAL” 124 in, x24 in. x6 ft. id "itch urg, new. 
WORCESTER, MASS. Q | i sexis Al 
en | RADIAL DRILLING MACHINES RRs : : ay 
AND { RON re LANERS. . . “ity 126 in, Pulley Machine, | head, Stevens, good, 
Shaping Machines, = - SAY AE Satie re Bad i _t Universal Milling Machine, Eynon, pont 
HIH . 1 Die Sinker, bad new, 
H I L Le Cc L A R K E & co., Drilling Machines, | = 160 in. Horizontal Boring Mill, new, 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS, HIGLEY’S ‘*COLD’”’ 
SAWING MACHINES. 

Also full line BRIDGE AND BOILER TOOLS. 


wig = PRICES$450.°°G UPWARD 


Bolt Cutting Machines. oS UNIVERSAL RADIAL DRILL Co 


































> “ Send for Catalogue. 
or: WILLIAM BARKER & CO s. 3. WOCRRS, 
— Z, 4 a9 » nl ny 1f a A r y r 
io 2 MARKING MACHINE. yay 121 LIBERTY ST., NEW YORK. 
- Weare making a ialty of fitti z 
ee tate Sethe ee a I AO HINERY a J. E. LONERGAN & CO 
f | + nis surfaces o 8 \ 
ep Sse 2: ' AE oovcee’ aoe en NAMES, OR p mange M A [> he} | N = be e — 211 Race St., Phila F 
é . We give below representative concerns i ai Hie ” ‘ 
¢ Or ° 3 f in their lines that are using aang Over 200 ‘are. . 140 & 142 EB. SIXTH ST,, j ae an ae 
ath Ky fe co | use. Collins Co., on axes; Morse Twist Drill Co., Near Culvert, SH 
~All B 2 x iS a ou aril ; wer & ay pong tape; Backes hb ap : PATENT OILERS 
2 iin , Jase Co.; State s Co.; W ay 8 Co.; 
Hi ° Oo}; s < Snell Mfg. Co. pone bits; Stanley Rule & level Co. CINCINNATI, 0. ! 
Hl @M<, | 3 =] Buffalo Hammer Co.; Kearney & Foot, files, 3 Send for Circulars and Prices, Cylinder Sight Feed 
| S om O 3 & | machines. As to capacity, on table cutlery and Cups, Government 
a © KR ORE I twist drill 600 dozen pieces can be marked in 10 THE Reguletion 
| Hi a © 6 pe | hours. Correspondence solicited. Sample pieces 
. | } i ea A 3 o mepeemetons Sous = will - yoy with some BROWNELL Por 
< } = yhat c ¥ : 
SS Bae Se El iWicnr siare macnine a, ANTI-FRICTION SAFETY YALYES 
sig ! “ ; ee Pm CO., Se, ' 
ge (}) o HARTFORD, CONN. Step oF Thrust Bearing for Locomotive, 
Stationary and Ma- 
| FOR rine Boilers, also the 


‘*Reliable”’ 
Trap. 

1888 Catalogue 
free on application. 


Lathes, Drills, Worm Steam 
Shafts of Elevators or 


Hoists, Jack Screws, Mill | (jie 


LU EVES EIT machinery. 


COILS & BENDS 


MED by: 




















did Ne ge 2 — or — Stones, Water Wheel and 
= L = = : Propeller Shafts. 
_ =e IRON ? Bearings of all sizes made to on | | 
= ( BRASS and sare and patent rights for ¥| ~ 2 c g rs 
o/| U 
COPPER Q. L. BROWNELL, | E NEW > = a 
, . = ¢C » ] 
fe he E Correspondence Solicited. = . STANDARD yea an a : 
. o| = PUNCHES. (tiga 
: > 
= TT oT ae | Rene a 
, ALL STYLES. Perse | Peis 
‘Reeer coer Eel = = id ~ 








THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


ee 


JONES & LAMSON MACHINE Co., 
SPRINCFIELD, VT. 


FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 








Ls. STARRETT, 


FINE TOOLS, 


E ATHOL, MASS. 
SEND STAMP FOR FuLt Lust. 


KANT Aw i Ta, bs, ) = 


TUTTI ETTN ETT 








© SHARTLESeBULLe Dogo 


THE HARDER You P 
= ITH tose? THE TIGHTER = 





36" 


























Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 











ADAMS 





\% to 2-inch, Easily carried 
about. — 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and niost 
efficient 
machines 
Jor cutting 
: large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
m.3.¢ * “ 2% tob in. 
It will pay you to write us for 
particulars. 
« PANCOAST & MAULE, 
(Mention this paper.| Philadelphia. 
Ba We also build Power Machines. 


CARY & MOEN CO, 








{ 





NEEL WIKE OF Sy pester 
if CV raere @ a 1 


Can’t slip. No wrench required. 
Made from 1-2” to 8” or larger. Send 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE WORKS. 
KEUFFEL & ESSER C0,, 127 FoLton st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 
: 











“SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“ BEST GERMAN” DRAWING INSTRUMENTS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
| gles, T’-squares, Drawing Boards, &c. 
| FULL CATALOGUE ON APPLICATION, 








PM Artomatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers, springs, Caps, cases, blocks or die 
rings in or about the head. Write for descriptive 
circular and price list to 


Capitol Mig. Co., Chicago, Ills, U. $: A. 














their kind. 


oil companies. 


last year. 


ECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valyes were used by one car-heating firm 
Send for description to 





MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Hamilton 
OHIO. 





THE LONG ALS ah 


Double, aie he Angle-Bar, 
Gang, zontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


ms Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


THe OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE reas? 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 






















- SEND FOR: 
CIRCULAR. 


PE OLEERY) GIN SINNATI,© 


loam. Large variety 


f S N CG S of gear and pulley 


patterns. Soft castings for finishing. too made to order. Parties re quiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 








Rough and _finishe¢ 
to order, All kinds 
of castings in gree 
or dry sand an 








fe Corliss Steam Endine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 
CEORCE H. CORLISS, 

“a INVENTOR OF THE CELEBRATED ve 

CORLISS ENCINE. 
“CENTENNIAL ENGINE? 
Exhibited at the Philadelphia Exposition,1876. 
These works have been fully equipped, at great cost, with heavy special tools, of his 


DESICNER & BUILDER OF THE FAMOUS 


invention, for the manufacture of this perfected engine, which is a guarantee of superiorit) 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 


George H. Corliss, embodying his Jatest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parcit Venmean Tusuuar Warcr Lec Bortsn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


/METAL-WORKING MACHINE TOOLS, 


BEMENT, MILES & CO,, 


ou aes PA., 
BUILDERS OF 







FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 




















STEAM aa: canal SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 
SOUTHWARK FOUNDRY & MACHINE C0., 
PHILADELPHIA, PENNA. 

BOILERS. BLOWING ini 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. ‘STEAM PUMPS 





SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 






























HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 
THE ILLES & JONES €0,, 9 Marutscturess 

| 5 

- WILMINCTON, Po ae PLATE BENDING ROLLS FOR 

DELAWARE. ALL SIZES. » Boller Mak- 

sian ee ers, Bridge 

Builders, 

Ship Build- 

ers, Raii- 


road Shops, 
Locomotive 
and Car 
Bulliders, 
= Etc., Etc. 





or "ACME MACHINERY CO. 


CLEVELAND, OHI 
Manufacturers or ** acne sg 


Single & Double Automatic Boltcutters, 


Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


ACME BOLT CUTTERS, 
AND NUT TAPPERS. 


Standard Sizes Carried in Stock. 
HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 






PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25,1885. 





BRISTOL’S PATENT 


A STEEL BELT LACING 


Oo Makes a Smooth and Elastie Joint. 
Easily and Quickly Applied. 
No Special Tools Required. 


= Box of 67 INCHES, ASSORTED SIZES, 
SENT PREPAID for $1. 

Bristol Mfg. Co., Waterbury, Ct. 

or 132 Nassau St., Room 56, N. Y. City. 


y_ STANDARD TOOL CO. 


ATHOL, MASS., ; 
MANUFACTURERS OF 
Gulatubitil Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L'ST OF FULL LINE. 


S() T N 0 Sida THE BOOKWALTER CASTING C0, 











Are now fully prepared to furnish Steel Castings 
on short notice, of any size and pattern, made under 
the BOOK WALTER AND ROBERT PAT- 
ENTS. These castings are guaranteed to be sound 
and true to the pattern, and of unequaled tensile 
strength and ductility. Address 


The Bookwalter Casting Co., Springfield, 0. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St.. Philadelphia, Pa. 


» Expanding Lathe Mandrels. 





CASTINGS 





DTEEL 
basa 


Nicholson’ s Patent 




















"W. H. NICHOLSON & CO., 


Se Ma) take 
Lae WILKES-BARRE, PA. 


from 1’ to 7/’. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 











NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at mediun 
or high rotativespeeds. Highest attainable Econom) 
_ in Steam Consumption and superior regulation guai 
= anteed. Self-contained Automatic Cut-off Engines }: 
to 100 H. P. for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practic: 
Steam Engine Construction and performance, free b: 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio 

10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ilis 
{8 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn, 





SHLES AGENTS oW. cL ‘SIMPSON, 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole ieceea and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





BLESSINGS ROENEWABLE-SEAT GLOBE, STRAGHTWAY and CHECK VALVES |: 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure, 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 





SEND FOR CIRCULAR. 


Y. 





ALBANY, N. 


“OTTO” GAS ENGINE WORKS. 












SCHLEICHER, SCHUMM & C0., THE 
33d & Walnut Streets, 151 Monroe Street, sayernnye 
Philadelphia. Chicago. 

= New York Agency, 18 Vesey St. ENCINE. 

eoaleeataiame daa CORRECT IN 

OVER 25,000 (ag — - 

ENGINES SOLD. ipa] aan, Pp 

HORIZONTAL —s 5 to 75 H. P. 

“ Otto? Gas Engines. few York Selling rome A. J. BARRON & 00., 40 Cortlandt St, 

VERTICAL 


§¢ Otto?’ Gas Engines. 
TWIN CYLINDER 
** Otto’? Gas Engines. 
= COMBINED 
__ “OTTO' GAS ENGINES AND PUMPS. 
COMBINED 
“OTTO" GAS FNGINES AND DYNAMOS, 


S MFG CO. 





 TEARN 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, WN. J. 


Manufacturers of 


The “MUNZER 
Corliss Engine, 


SEND FOR CATALOGUE, 


VAN DUZEN 


IGAS ENCINE 


.NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


y Van Duzen Gas Engine CO., 
60 E. 2nd St., CINCINNATI, O. 
The J. A. MACKINNON MACHINE 00., Agents, 22 Warren St., K. | A 


MACHINERY ON HAND 


= it iy i) | Ld 
! L J ay 
ENGINES from 15 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. tend for Catalogue. 


SAW MILLS w° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 








H “COMPLETE STEAM PUM) 
‘ONLY SEVEN DOLLARS = 
DEMAND THIS, PUMP 
(0) am @ 16) @) 
DEALER 





OR WRITE. 
TO US FOR PRICES:: 
Van DuZen’s PATENT 


WANN DO )4 = to a oe 


SOLE MAKERS 
INCINNATI, 










ee 


ane iy 


NEW AND IMPROVED 
MILLING 


MACHINE. 











29 in.x5 ft. P! ner, Wheeler, , ior 

24 iv.xd ft. Ww. i. good order <a 1 ‘. Be 

M4 in.xt tt. “ Powell, e tas” Note the following new features: 

30 in. xsft. ** each Atherton, Powell& H & P new. pire P . 

36 in. x14 ft. a (> Overhanging arm removed without 
12 in. Stroke Crank Planer, Whitcomb, good aking 3 A, Gy 

68-10-12-16 in. Crank Shapers. taking off the sleeve. 

15 in. Hendey Shaper, good. | (a9" Sleeve for the overhanging arm and 
15x20 in. F riction Shapers. f . 5*"S 

20-24-26 and 32 im, Geared Shapers. the column cast in one piece. 

Il in. x5 ft. ben te Lathe, Prentice Bros new le 

14 in. x6 ft. “ Blaisdell & Prentice Bros. (a7 All movements operated from front of 
14 in. x7 ft. Bogert, mac he instead of under the table. 

15 in. x6 and & ft. Porter, 

lsin x6 ands ft MeM: ahon, ie ong bes ri os, one anc ride tables. 
ee / MoMabor pnt ie Long a ngs L ng and wide tabl 
16-20 in. x6-8-10 & 12 ft, Bridgeport, m [3 Power feed entire length of table 

18 in. x8-10-12 ft. -” Different Makes, caps ; . E 2 
2010. x3 maeres _ Cecaront Makes, (#~ Large spindles hollow their entire 
2Lin. any length ad ‘* sridgeport, ‘ . 

20 in. x12 ft. Wheeler, fair le ngth. 

24 in. xk-10-12 Br dye t, . 5 P 

24 in 22 ft. Blaindel, me #” Indexed feeds on all machines. 

2 16 ft. N e heap Se . 

++ aa + ew Haven, cnet (ae~ Large cones. wide belts. 

28 in. x14-16 & 18ft. Engine Lathes, F. & 8 new = Ran ee ae ER So Tee = en om 
98 & &” inch Pulley Machine, Stevens, wane (@s" Each machine furnished with a vise. 
Bement Car Axle Lathe, nas 5 s 3 ~ a Gann . 
vin. Dril rey te Built cither plain, back geared o1 


Dz new. 
20-23. 25 28 ine h Drills Blaisdell, = 
» 25.28 32inch “ - 


universal. 


42 In. Drill Bk. G. & Feed. NIY.B.E. Co. xood #° Write for prices, with cuts and full 
Cabinet Turret Lathe, Lodge, Davis & Co new pe RS . 

No. 3 Screw Machine, Brown & Sharpe. cheap. de scriptions. 

Ames Index Milling Machine, fair THE 

i Land 3 Universal Miller, Brown & Sharpe, new + 


2 Plain 
he Gear Cutter, B.&C, 

24 in. Chucking Lathe, Marrington, 
i i Turret ¢ backing Mch., Bridgeport, 
37 & Slin. Vertical B. & P. mam, Bridge sport, 
10 in. stroke Slotter, : ey Pye Al 
Warren's Die Sinking Slotter, good as new, 

Cold Rolled Shafting in Stock. Write 
for what is wanted. 


fair order 


good as new. 
new 


Lone & Davis Macwns Toot Co, 


CINCINNATI, OHIO. 
WESTERN BRANCH: 
68 & 70 SOUTH CANAL ST., 


CHICACO. 


Send for List. 


5 FP. 


BULLARD, 
62 College Place and 72 Warren Street, New York. 





MACHINIST 














ee 
STEAM ENGINES 


IN 2 
VARIED 
Fu 
CONTRACTS TAKEN 
ge OER WHER 








Eclipse Corliss Engine. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


cers HAMPSON & CO., 
36 CORTLANDT S8T., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 


FRICK COMPANY, builders, 


WAYNESBORO, PA. 

















met uD —=FOR — 


—PROSPECTING. 


BAND FRICTION 


= & MINING MACHINERY. 


M.@ BULLOCK MANF'G. CO. >, CHICAGO, U.S.A. 





PAYNE HIGH SPEED CORLISS } NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. 
45 Dey St., New York. 
Hill, Clarke & Co., 
Mass. 


Boston, 


10 S. Canal St., Chicago, IIl. 





LUSCOMB & COREY, 


NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tools. 


This machine will drill to the 
center of 16 inches 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches 
Also an entirely new feed ar 
rangement 

Cone has four changes and all 
moving parts are balanced and 







capable of standing high speeds. 
, Itis very stiff and heavy and is 
B made for doing first class work. 


a —” Send for Catalogue if interested, 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa 
Moker of all kinds of 


MACHINERY 


Special facilities for Accurat 
ork. 





Bevel Gears cut theoret- 
ically Correct. 





We have placed on the market a Holiow Chisel Mortising 
Machine which is just as good as our Planer Vise. Carriage 
ind Woodwork Factories, please write us for prices 


THE GILKERSON MACH. CO., Homer, N. Y. 
Sole Agents, THE J. A. MacKINNON MACHINE (0., 22 Warren St., N. Y, 


THE PORTER-HAMILTON, 








The best Engine in y ee ‘for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


L. W. POND MACHINE co. 
Manufacturers of and Dealers in 
Iron Working Machinery. 
IMPROVED PATENT IRON jaggy 
PLANERS A 
SPECIALTY. 


152 





Union st., 
WORCESTER, 
MASS. 





Reliance 
It pays to keep 


Investigate the merits of the 
Safety Water Columns. 
@ posted. Many of the largest corporations 
have found it profitable to discard the 
old appliances, and adopt these safe- 
guards. There is always economy in 
safety. Send for illustrated price-list 


RELIANCE GAUGE COMPANY, 


27 Euclid Ave., Cleveland, 0. 











PECKS PAT ROP PRESS. 


ee Be LOHR & PECK, CONN, 
OF 1RON. 


DROP FORGINGS 3:32 


BEECHER & PECK, NEW HAVEN CONN. 











LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. 'PRE- 
a DRIPPING AND SPATTER- 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 
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THE UNIVERSAL GRINDING MACHINE, 
Made by BROWN & SHARPE MFG. CO., Providence, R.1., U.S. A. . 


TESTIMONIALS. 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
jentlemen:- 





—Having used one of your smaller Universal Grinding Machines for four years, and another of the 


Callowhill and 21st Sts., Philadelphia, Feb. 13, 1885. 


larger size for nearly two years, it gives us pleasure to 
say that they produce economically and well all the kinds 
of work for which they are intended, and we could not 
dispense with them. Yours eraly 

Wm. &. Bement & Son. 


Wm. Sellers & Co., Philadelphia, Feb. 7, 1885, 
Brown & Sharpe Mfg. Co., Providence, k. I. 
Gentl®men:—In reply to your inquiry of the (th inst 
we bave to say that we have been usipg your “U niversal 
Grinding Machine" almost constantly since June, 1880, 
with very satisfactory results. 


We hope to add more to 
our plant as business increases. 


Yours truly, 
m. Sellers & Co, 
Pratt & Whitney Co., Mfrs. of Machinists’ Tools, 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co., 

Gentlemen:— We have had in use since Aug., 1882, one 
of your Universal Grinding Machines,and since then ave 
bought two more. Wefind them indispensable in our 
shop. It has become with us pretty wellunderstood that 
there is no way to make a good journal bearing and other 
cylindrical surfaces, except by grinding. Sucha machine 
must be perfect in its construction to answer the purpose. 
We find that these machines respond to all the require- 
ments. Very truly yours, The ree & Whitney Co. 

a . A. Pratt, Pres't. 

We have just published a Pes on the Construction 
and Use of Universal Grinding Machines,fully illustrated, 
Sent by mail on receipt of Pr. O. money order for $1.33. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 


Strictly first class. Moderate prices. 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 


PHILADELPHIA, 
705 Arch St. 





Perfec- 






PITTSBURCH, 
Penn Building. 


CHICACO, 
Phenix Building. 











The Original Unvulcanized Packing 
ie CALLED THE STANDARD ciieiissstave coking." 





KSTANDARD® 


MARK 


“tthe 


TRADE 





stamped with our ‘‘ Trade Mark.” 


JENKINS BROS, } # 


Accept no packing as JENKINS PACKING unless 


HN STREET, N. Y. 

108 ML .K STREET, BOSTON. 

21 NORTH FIFTH S8T., PHILA, 

h4 DEARBORN STRE ET CHW Ane 





SHAPERS, ENCINE 
PLANERS. 





17”, 19”, 


atte 
VWEw YORK, 
115 Liberty St. 


CH'Cc4cO, 
68 & 70 8. Canal St.. 


MILLING MACHINES. 


, 15” and 20” Crank, 20’, 26”, 82” Geared 
ENGINE LATHES, 


> inc Upright Drills. 
28, 32 and 40 inch Power Feed Drills. 


The Lodge & Davis Machine Too! Co , 


IRON & BRASS 
WORKING MACHINERY. « 
WORKS, CINCINNATI, OHIO. 


Write for prices; it will pay you. 
Special attention given to com- 
plete outfits. f 


LATHES & DRILLS. 










SHAPERS, 
21”, 24, 27”, 32” & 38”. 


25 inch a k Geared, 


Manufacturers of 


_ 


BOSTON, PHILADELPHIA, 
23 & 25 Purchase St. 19 N, 7th St. 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best inthe market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 

but | have not seen it. 

I feel that | did wisely in buying your tool. 

We consider it a model tool and fills the whole bill. 
Below we give the names of a few who are using 

our Pat. Drills, Gear Cutters, Shapers, ete. Machines 


Missouri Pacific Railway Co., St. Louis, Mo. 
Eames Vacuum Brake Co. Watertown, N. Y. 
Carnegie, Phipps & Co. Pittsburgh, Pa..... ; 
American Brake Co., St. Louis, Mo .. 
Worthington Pump Works, Brooklyn, N. a 


King Iron Bridge Works, Cleveland, O .........9 
Filer & Stowell Mfg. Co., Milwaukee, Wis 3 
Hutchinson, Hollingsworth & Co., E ngland.. 5 
Daft Electric Light Co., Marion, N, - 3 


Pratt & Whitney Co. Hartford, C onn. 
%. Hoe & Co., New York ¢ ‘ity 

Jooke Locomotive Works, Pate rson, N. 

Also, Standard Oil Co., Lima, O.; Morgan or ae 
Co., Alliance, O.; Grand Trunk Railway of Canada, Mon- 
treal, Can.; Brainard Milling Machine Co., Hyde Park, 
Mass. ; Boston Bridge errs Boston, Mass. ; Pond Ma- 
shine Tool Co., Plaintield, rite to 


GOULD & EBERHARDT, 
For Catalogue A. NEWARK, N. J. 


E. E.GARVIN & CO, 


Laight & Canal Sts., New York, 


Manufacturers of 
Machinists’ 
Tools, 


Including Milling 
Machines,  Prill 
Presses, Hand 
Lathes, &c. 

The machine 
shown in cut is es- 
pe cially designed 

or jobbing,and is 
fitted up with one 
or two spindles 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each yindle. 

Those *Ktted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
~ shaft has a cone 
= pulley with four 


For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 


tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 


THE BILLINGS & SPEN 


HARTFORD, 





CER C0, 


MANUFACTURERS OF 


gece BILLINGS’ PATENT 
meee BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofaninch, The graduation is accurate and the finish of the 
tool is first-class in every respect, Cut represents Caliper one- 
half size, 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 


WARNER & SWASEY,| 


CONN., U. S. 












“ou. | THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
a 





GLOBB VALVS ONUVUOE. 


Brass WoRKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 
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GEORGE B. GRANT, 


J. 
Wo. B. FRANKLIN, 


M. ALLEN, PREsIDENT. 


GEAR WHEELS AND GEAR CUTTING 
OF EVERY DESCRIPTION. 
LEXINGTON, MASS. 
Send for Catalogue. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


VICE-PRESIDENT. 
F. B. ALLEN, SEeconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 












THE G.A. GRAY CO. 
Qincinnati, Ohio. 


PLANERS 








Lathes, Planers, Drills, 
or anything in Machinists’ Tools ! 
or Supplies. AND 
W. P. DAVIS, LATHES “ee 
Rochester, N. V+! 4 specIALTY. 





as. PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 


TheHendey a i AINE F100LS 
@. BRASS 


fORRINGTON, 
Ce ORKING Ab For rte Wye Wm@elele) ame 





CONN: 











Manufacturer 
BM v.m.cARPENTER Booeirrrpiiiitititi 


PAWTUCKET.R. I. : APS & DIE 








sizes. 




















